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Municipal Socialism. 

It is announced in the newspapers that 
the city of Pittsburgh is to manufacture 
its own patrol wagons, hose carriages, 
buggies and other equipment. We do not 
understand just why this is done, and 
there may be some special reason for it, 
but so far as we can see, there can be no 
good reason for such a course. We be- 
lieve that it is possible to secure plenty of 
effective competition for contracts to sup- 
ply these things. There is nothing to pre- 
vent anyone who desires and can com- 
mand the capital from going into the busi- 
ness, and we believe that municipalities are 
better off when kept out of the normally 
Private lines of business. 

There are plenty of things a city can en- 
gage in that afford far more reason. A 
modern city must have a water supply, 
gas, electric lighting, street car service, 
telephones, etc. All of these things are in 


their nature monopolistic; there can be no 
effective or long-continued competition in 
them, and much may be said in favor of 
the proposition to have a city supply itself 
with all these things, as cities now do in 
the case of schools and as is done success- 
fully with respect to most of the other 
things in many American and European 
cities. 

But let a city once enter the domain of 
private enterprise, and there is no stopping 
place. From vehicles for its police and 
fire departments it can go to machine tools 
for the equipment of the shops in which 
they are made, engines to drive these tools, 
belts, shafting, pulleys, etc., or electric ap- 
paratus for the transmission of the power, 
oil to keep things moving, and so on in- 
definitely. We do not believe it is a good 
precedent to establish, and think it is far 
better and safer to confine municipal en- 
terprises strictly to those things required 
by the municipality, or by its citizens gen- 
erally, that cannot be supplied by private 
individuals freely competing with 
other, especially such as involve the use 
of public thoroughfares. 


each 





The Machinist who Wanted to Know 


“Once upon a time” a man walked into 
a machinery store and began interestedly 
examining a new lathe that stood upon the 
floor near the window. As he was looking 
at it the proprietor of the store, a rather 
pompous individual with a much exagger 
ated idea of his own importance, passed 
by on his way out to luncheon, and spoke 
to the man, asking him if he was inter- 
ested in lathes. The man said he was; 
that he was a machinist employed in a 
nearby small town, had read an account 
of the new lathe ‘in the “American Ma 
chinist’’ some months ago, and had wanted 
to see one of them, He was “not buying 
lathes, of course, but will you tell me how 
the lathe is doing in the and 
whether it is generally doing as well as it 
The man spoke intelli 


shops, 


promised to do?” 
gently enough, but not with the fluency 
and ease of manner that most men acquire 
only by reason of native gall or by ex- 
tended experience in meeting people of 
culture on equal terms. He saw at once 
that he was despised by the lofty pro- 
prietor, who informed him that the lathe 
was there for sale and that they were too 
busy to devote time to those who wished 
merely to satisfy their curiosity, and the 
man went out with his feelings deeply 
wounded. Some years later the proprie 
tor, looking over his morning paper, found 
that a large machine shop about 60 miles 
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He 


away had burned during the night. 


knew that many new tools would be 
wanted right away and he had many of 
them in stock, for times had not been 


very good. He thought best not to trust 
a salesinan with this important mission, 
but took the first train himself, 
panied by his slickest 


accom 
salesman, They 
soon arrived at the temporary office of the 
superintendent of the burned shops, who, 
they were informed, had charge of se 
lecting the and after 
waiting for some time found an opportun 
ity of seeing him and of stating their busi- 


new equipment, 


ness. The superintendent then said: “Mr. 


B., you probably don’t remember me, but 


we have met before.” Mr. B. was de- 
lighted ; he believed he did “remember see- 
ing you before; let me see,” etc. ‘Well, 


Mr. 


store. 


B., we met some years ago in your 
The interview was not a pleasant 
one for me, and in fact I have always re 
membered you as a man who treated me in 
a decidedly brutal manner when you found 
that no money was to be made out of me. 
Our relative standing has changed since 
that time, and as you sell no tools that I 
cannot as well get of other dealers or of 
the makers, I do not think it is necessary 
for us to annoy each other by attempting 
to do business, and as [| am exceedingly 
busy I will bid you good day.” 

The evening train for the city carried 
two men who said little but reflected much 
upon the to them new discovery that ma 
chinists who visit cities and are curious 
enough about new machine tools to spend 
their time trying to get information about 
them may, sooner or later, rise to positions 


in which they influence or control the plac 


ing of large orders for machine tools. The 
machinist superintendent had not merely 
had his litthe revenge, but he had pet 


formed a service for all other machinists 
with inquiring minds; he had taught a 
natural boor that it is good policy to treat 


such men with proper respect. 





We have received the initial number of 
a new journal called “Machinery Adver 
tising.” It is published in Cleveland, Ohio, 
by the Machinery Advertising Company, 
and is designed to supply to advertising 
managers of manufacturing concerns in 
formation their The 
ideas presented in this first number will, 


regarding work. 
we think, meet with the practically unan 

given 
the subject of advertising intelligent study 


mous approval of those who have 
It is becoming better and more generally 
understood that 
means far more than simply buying a ce1 


successful advertising 

































Ap lps MET ae ee LS SN oF 
















anes 
































A SRR OS STEEL RT ER ESN ge MIN STR A OG 





rec 









67 


26-18 


tain space in every trade journal that has 
an able solicitor, and then printing in that 
space nothing at all calculated to interest 
anyone except him who knows he needs 
what you have to offer and is actively 
looking for those who offer it. Advertis- 
ing, like most other things, is best man- 
aged by those who give it some thought 
and attention, and this new journal is de- 
signed to stimulateand direct such thought. 
It deserves to prosper, and we hope it will. 





Our readers are familiar with the fact 
that the different bureaus of the Navy De- 
partment do not always co-operate to the 
degree that would be desirable, and per- 
haps it is to this lack of co-ordination that 
some delay in the work of installing the 
new power plant at the New York Navy 
Yard is to be charged. It seems that the 
plans prepared provided for running the 
steam pipes to the engine in a manner that 
has proved impracticable, and it is thought 
that a long delay will result. 





A grand-daughter of Elias Howe is su- 
ing to recover for the value of her services 
as companion, instructress and adviser in 
social usages alleged to have been rendered 
to a wealthy woman with whom she has 
been living in New York for some years 
past. 





Peru’s Trade in Agricultural Ma- 
chinery. 

The French Government publication, 
“Moniteur Officiel du Commerce,” in its 
latest issue contains an article on the 
trade in agricultural machines in the Re- 
public of Peru, from which we abstract the 
following : 

The great bulk of agricultural machines 
imported into Peru is of either American 
or British origin. Only small quantities 
come from Germany and Belgium, whilst 
the share of France in this trade amounts 
to little more than nothing. 

Plows.—Among the plows most in 
favor are those made entirely of steel, to 
be drawn by one or two pairs of oxen. 
The “Collins” is the favorite. It is with- 
out wheels, being yoked to one pair of 
oxen. On large plantations steam plows, 
driven by means of two portable engines 
of 16 horse-power each, are now largely 
being used. The plows are worked by two 
steel cables of 18 millimeters (about .71 
inch) in diameter. Such a plant costs 
about 75,000 francs (about $15,000) each, 
and on the larger plantations from two 
to three of these steam plows are now in 
use. They are almost entirely supplied by 
Fowler, of Leeds, England. The portable 
engines are of the compound type. 

Steam threshing machines are being in- 
troduced for the rice fields, but only very 
few are in use so far. On the great “‘ha- 
ciendas,’ where horses are abundant, 
horse-power threshing machines are still 
preferred. 
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The sale of small hand sowers is lim- 
ited; they are only used for clover seed. 

Horse-rakes are largely used on the 
coasting districts; they come chiefly from 
the United States. 

Wine presses and other small appliances 
used in the vineyards of the valleys of the 
Chincha, the Ica and the Moguagua come 
chiefly from Europe, and it may be safe 
tu say that in these articles the principal 
supply is drawn from France. 

Scales and balances are almost entirely 
of American origin. They must indicate 
the weight in both kilograms and pounds. 

Special Implements.—‘‘Machetes” are 
largely used in the cane sugar industry. 
Large quantities come from Germany. 
American picks and shovels are also being 
imported in increasing quantities, Special 
knives for cutting the rice come from 
Europe. 

It would lead us too far off to enumerate 
all the different implements used in the 
cultivation of the sugar cane, rice, etc. 

We may add that almost all agricultural 
machines and implements, with the ex- 
ception of some dairy machines, are ad- 
mitted duty free into Peru. Most promi- 
nent among the importing merchants deal- 
ing in these goods are Messrs. Menchaca 
& Co., Emile F. Wagner, Ayulo & Co., C. 
M. Schréder & Co., C. M. Morales, and J. 
& T. Bresani, all of Lima. The two last 
named firms are especially interested in 
the introduction and sale of agricultural 
implements and small machinery. 


H. L. G. 





Technical Publications. 


“Spon’s Mechanics’ Own Book. A Man- 
ual for Handicraftsmen and Amateurs.” 
700 5'4x8%-inch pages, with 1,431 illus- 
trations. Spon & Chamberlain, New 
York. 


This is a well-known book, especially in 
England. It discusses almost all classes 
of work likely to be undertaken by an 
amateur—forging, sheet metal working, 
carpentry, lathe work, and many others. 
More space (224 pages) is given to car- 
pentry than to any other subject. 


“Metal Plate Work.” By C. T. Mills. 
455 5x7%4-inch pages, with numerous 
illustrations. Third enlarged edition. 
Spon & Chamberlain, New York. Price 
$3.50. 

This is a very comprehensive exposition 
of the methods of laying out sheet metal 
work. It presupposes little or no acquaint- 
ance with geometry, and begins by ex- 
plaining the simple geometrical problems 
needed in constructing the various pat- 
terns which follow. The problems are 
carefully graded, beginning with the sim- 
plest, and no earnest reader should find 
serious difficulty in understanding the con- 
structions. The book gives every evidence 
that the author is a man of experience who 
has handled the work of the kind ex- 
plained himself. Among such evidences 
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are the methods given for laying out large 
work, of which the size makes it incon- 
venient to use the long radii which would 
be required by the methods often given. 
None of the examples shown is drawn 
from boiler work. though, of course, the 
methods given are as applicable to such 
work as to the working of thinner mater- 
ial. 





We have received from D. Van Nos- 
trand Company, New York, a copy of 
“Fowler’s Mechanical Engineer’s Pocket 
Book” for 1900, which was noticed in our 
issue of December 7, 1899. The book is 
handled in this country by the firm men- 
tioned above, its price being $1. 





Standardized Drillings. 


Editor American Machinist : 

The American Foundrymen’s Associa- 
tion Committee on Standardized Drillings 
desires to report that there now are nearly 
150 laboratories using its standards. As 
some laboratories use more of one sample 
than another, the committee, through your 
courtesy, desire to hereby notify all who 
have purchased sets of three or four 
bottles, that they can now obtain separate 
bottles of samples A, B, C and D for $2 
each. There are quite a few laboratories 
that have not yet adopted these standards, 
and those who are interested in bringing 
about a greater uniformity in analysis, 
which these standards are helping to do, 
will please address any member of the 
following committee : 

Tuos. D. West, Chairman, Sharpsville, 
Pa. 

Dr. R. MotpenkeE, Pennsylvania Malleable 
Company, Pittsburgh, Pa. 

James Scorr, Lucy Furnace, Pittsburgh, 
res 

P. W. Gates, Gates Iron Works, Chicago, 
Ill. 

E. H. Putnam, Moline Plow Company, 
Moline, Il. 





In the description of the Carter & Hakes 
milling machine which appeared in our 
issue of December 28, 1899, some mistakes 
occurred, owing to the fact that we had 
been supplied by the builders with material 
relating to two different sizes of machines 
without any very clear distinction having 
been made between them. We find that 
instead of the platen being 5x24 inches it 
is 634x30 inches; that it feeds 30 inches 
instead of 24; that the saddle moves upon 
the knee 634 inches instead of 534 inches, 
and that the pulley is for a 3-inch belt and 
is 11 inches in diameter. The feed arrange 
ment is also somewhat different from that 
described, the fact being that one of the 
machines built has regularly eight changes 
oi feed, while the other has only four, and 
the feed cones are not transposed. 





In one hour the energy translated in an 
ordinary 16 candle-power lamp would 
raise that lamp to a hight of 400 miles at a 
velocity of nearly 7 miles a minute. 
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Commercial Review. 
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January 6, 1900. 
MACHINE TOOLS AND SUPPLIES. 


The first week of a calendar year is the 
depth of inventory season, when buyers 
are taking account of their stock and are 
seen but little in the market. If they do 
come it may be only to buy enough sup- 
plies to tide them over two or three weeks, 
until they get ready to fill their require- 
ments on a handsome scale. Traveling 
men are prone to gravitate to headquar- 
ters about Christmas time, to remain and 
smoke their pipes for a few days in the 
office. A few spears of winter grass are 
sprouting up between the cobblestones of 
Liberty, Dey, Fulton, Reade and other 
thoroughfares on which tool and supply 
men are segregated. There is none of it 
in front of several of the machine tool 
houses, however, and if inquiries and pros- 
pects are anything to go by, every green 
blade will soon be trodden down. That is 
to say, the markets are buoyant and san- 
guine. 

Values on finished goods where other- 
wise than steady are generally moving up- 
ward. Advances have just gone into effect 
on wood screws amounting to some 5 per 
cent., and wire nails have been put up 25 
cents a keg. 

Machine tool prices are held firm by 
manufacturers, and in some cases are ad- 
vancing. It is complained that certain lo- 
cal dealers are occasionally underselling 
manufacturers’ prices. It is probable that 
these jobbers bought the tools when prices 
were much lower than they are now, and 
think their margins will be wide enough 
without allowing for all the subsequent 
advance. But with the present vigorous 
monetary policy on the part of manufac- 
turers almost universally, and of jobbers 
generally, there is little danger of serious 
weakness in the market. 

The Cleveland Punch and Shear Com- 
pany has advanced its net prices. 

The D. E. Whiton Machine Company 
has stiffened prices a little on its hand-feed 
gear cutters. 

The Draper Machine Tool Company ad- 
vanced prices somewhat the first of this 
month. 

An increase in prices has been made by 
the Newark Machine Tool Company. 

Shortly before the end of last year the 
Fifield Tool Company made changes in 
the list and discounts on its tools, giving 
a nominal advance of 12% to 30 per cent. 
The increase in the list prices, however, is 
said to be more than compensated for by 
improvements ‘in the tools. 

“We have a good stock in certain lines,” 
said a machine tool seller, referring to a 
wareroom which looks like ten machine 
shops crowded into one, “but we are short 
in other lines.” “In what ones are you 
short?” was asked. “Especially in planers, 
milling machines and big lathes,” he re- 
plied. 
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It is rumored that the agitation for a 
consolidation of twist drill manufacturers 
has subsided, and that it is due in part to 
distrust of the substantial character of a 
leading promoter, and that the reluctance 
of a large Eastern company to enter into 
the arrangement formed an important ob- 
stacle. 

The consolidation plans of file manufac- 
turers seem to be dormant. A file manu- 
facturer who would be likely to be posted 
if anything important were going one, says 
he has heard little about the matter of 
late. 

The award of contracts for machine 
tools for the steam engineering machine 
shop of the New York Navy Yard, based 
on bids opened October 10, and the fact 
that for 55 out of 167 lots it was decided 
not to make the award, were mentioned in 
our last number. It is reported that the 
reason no bids for these lots were 
cepted is that the specifications as drawn 
up covered all the tools that would be 
needed for the new shop, and that it has 
been found necessary to place emergency 
orders for many tools for provisional use, 
these corresponding to certain lots in the 
complete specifications, which, 
quently, will not have to be ordered over 
again. 

The revival in American shipping which 
many are looking for, if it comes about 
will furnish a profitable field for machine 
tool manufacturers and those who are 
concerned in the production and sale of 
tools should watch developments in that 
line with interest. There is not an unusual 
demand from the shipyards at present. In 
fact, this is said to be an unfavorable sea- 
son of the year for the equipment of such 
enterprises, which is more apt to be done 
from March onward, 

A bill is now in the Virginia Legisla- 
ture to permit the Newport News Ship 
building and Dry Dock Company to issue 
preferred stock and to authorize the estab- 
lishment of an armor plate factory. It is 
said that C. P, Huntington is the principal 
owner in this shipbuilding company, and 
that he has already purchased twelve 
acres adjoining its yards, which it has 
been predicted would be the site of an 
armor plate factory. 

Markt & Co., Limited, exporters, have 
an order for eight nail making machines 
to be shipped to France. They are mak- 
ing an especial effort to introduce nail 


ac- 


conse- 


making machines abroad, and regard the 
outlook as favorable. This class of ma- 
chine, however, takes longer to introduce 
than some others, owing to the fact that 
in order to make an installation satisfac- 
tory several ought to be put in together, 
which is more of an undertaking in point 
of expense than to add a lathe or a drill 
press here or there. One machinist with a 
helper can attend to half a dozen or more 
nail making machines; consequently the 
use of a smaller number is uneconomical. 
Besides, it is considered best to send an 


expert along to set the machines up and 
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instruct the purchaser how to handle them 
properly, 

John H, Graham & Co., 113 Chambers 
street, New York, have been appointed 
selling agents of the New Process Twist 
Drill Company. 

The Dodge Manufacturing Company, 
through its Copenhagen branch, has fur- 
nished a quantity of power transmitting 
machinery to a cement mill, and has now 
a contract for some more for another fac- 
tory of the same character in that region. 
It would therefore, that cement 
manufacture is an active industry at pres- 
ent in Europe as well as in America. The 
number of new cement mills lately erected 
in America is phenomenal. 

The A. & F. Brown Company is con 
structing the power transmitting machin 
ery equipment for the automobile plant of 
the Mobile Company of America at Tarry 
town, N. Y. It is a notably large order. 
The Browns furnishing additional 
power transmission material for the plant 
of the Riker Electric Vehicle Company, 
Elizabethport, N. J. 

When bicycles were a subject of consid 
eration in the tool market, there were 
two classes of buyers of tools and supplies 


seem, 


are 


for bicycle work which were frequently 
mentioned—the manufacturers and the re- 
peir shops. Now that 
creeping into the place that bicycles used 
to hold, we hear most about manufactur- 
ers, but it appears that the reign of the 
automobile repair shops, also, has begun. 
A company, entitled the Automobile Stor- 
age Repair Company, Wilmington, 
Del., Dover the other 
day, “to deal in automobiles and motor ve- 
hicles ;”’ obviously, also, to tinker the same. 
We presume that they will need tools. 

The Brake Adjuster Manufacturing 
Cempany, Minneapolis, Minn., is a com- 
pany recently incorporated, with $50,000 
capital, and which will, no doubt, be in the 
market for tools and machinery, 


automobiles are 


and 
was chartered at 


American exports to Russia have grown 


from $2,500,000 to around $10,000,000 
annually in about six years, and our Brit- 
ish competitors are beginning to take 


fright. At least their consuls are sending 
anxious reports to the home government 
The consul at Kieff, who makes reference 
to» American machine tools, writes thus: 
“While Germany is talked about as our 
greatest rival in the markets of the world, 
there does not seem to be the same atten 
tion paid to the rapidly developing com 
pctition of America, The strides America 
is making are startlingly apparent in the 
foreign trade. The agricultural machinery 
trade is practically controlled by America, 
the trade in duplex and other steam pumps 
is more or less American, the introduction 
of improved machine tools is due to Amer- 
ica, which is now reaping the benefit of 
practical ideas combined with utility, and 
now the supply of fixed steam engines to 
the foreign markets is being energetically 
pushed.” 

A party who is looking for a 40 horse- 
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power steam engine to run a steel forging 
mill was told by a prominent high-speed 
engine company that they could not sell 
him such a machine for delivery at any 
time this year. Considering the size of 
the engine this is the extreme case of slow 
delivery that we have heard of in the en- 
gine market. 

The Sao Paulo Electric Light Com- 
pany, Sao Paulo, Brazil, which has al- 
ready purchased a large quantity of ap- 
paratus from the General Electric Com- 
pany, has recently closed contracts for 
about $200,000 worth additional, compris- 
ing three 8o00-kilowatt dynamos, three 
500-kilowatt motor generators, several 
transformers, a switchboard and other 
station equipment, The current will be 
derived from water power, transmitted 23 
miles and used for lighting and railway 
work, 

Mr. Robert T. Lozier, of the Bullock 
Electric Manufacturing Company, has 
lately returned from a trip to England on 
business of the company. Mr. Lozier was 
impressed with the omnipresence of Amer- 
ican machines of various sorts. These 
were in evidence among the freight on 
the “Kaiser Wilhelm der Grosse” going 
over, in store after store along Queen 
Victoria street, London, and in the equip- 
ments of machine shops visited. In reply 
tc a question whether the two or three 
large new electrical factories on the Amer- 
ican system that are now being erected in 
England will be likely to have much effect 
upon the export trade of the United States 
in electrical machinery, he said that they 
naturally would render the obstacles 
against which we have to contend more 
formidable both in England and on the 
Continent. He therefore looks for our 
foreign trade in that line to attain a max- 
imum in the present year, before those 
new companies become full-fledged com- 
petitors. 

MACHINERY EXPORTS FOR NOVEMBER, 1899. 

The “Monthly Summary of Commerce 
and Finance,” with returns covering No- 
vember, 1899, has just been issued by the 
Bureau of Statistics, United States Treas- 
ury Department. These figures, to the ex- 
tent of their approximate completeness, go 
to show that the maximum of foreign ship- 
ments of metal working machinery has 
been passed, but that exports of stationary 
engines are on the increase. 

Metal working machinery shipments for 
November, 1899, amounted to $569,406; 
November, 1898, $570,378; October, 1899, 
$527,156; eleven months ending Novem- 
ber, 1899, $6,092,270; eleven months end- 
ing November, 1898, $5,321,866. 

Electrical machinery exports were: No- 
vember, 1899, $303,476; November, 1898, 
$336,723; October, 1899, $363,773; eleven 
months ending November, 1899, $2,757,- 
986; eleven months ending November, 
1898, $2,276,197. 

Pumps and pumping machinery: No- 
vember, 1899, $246,095; November, 1808, 
$205,304; October, 1899, $175,303; eleven 
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months ending November, 1899, $2,712,- 
109; eleven months ending November, 
1898, $2,014,471. 

Locomotive engines: November, 1899, 
28 in number, at $271,500 aggregate valua- 
tion; November, 1898, 36, at $258,340; Oc- 
tober, 1899, 31, at $280,398; eleven months 
ending November, 1899, 465, at $4,544,350; 
eleven months ending November, 1808, 
549, at $4,922,189; eleven months ending 
November, 1897, 329, at $2,915,060. 

Stationary engines: November, 1899, 91 
in number, at $68,270 aggregate valuation ; 
November, 1898, 34, at $15,505; October, 
1849, 71, at $34,287; eleven months ending 
November, 1899, 804, at $456,027; eleven 
months ending November, 1898, 472, at 
$324,711. 

Boilers and parts of engines: November, 
1899, $168,279; November, 1898, $79,740; 
October, 1899, $119,125; eleven months 
ending November, 1899, $1,304,565; eleven 
months ending November, 1898, $1,087,316. 

Printing presses and parts thereof: No- 
vember, 1899, $134,533; November, 1898, 
$75,893; October, 1899, $137,350; eleven 
months ending November, 1899, $922,620; 
eleven months ending November, 18698, 
$738,384. 

Typewriting machines and parts thereof: 
November, 1899, $215,107; November, 
1898, $179,008; October, 1899, $202,453; 
eleven months ending November, 1899, 
$2,533,118; eleven months ending Novem- 
ber, 1898, $1,893,333. 

Sewing machines and parts thereof: No- 
vember, 1899, $427,148; November, 1898, 
$204,439; October, 1899, $369,505; eleven 
months ending November, 1899, $3,688,- 
547; eleven months ending November, 
1898, $2,824,635. 

CHICAGO MACHINERY MARKET. 

The facility with which electric power 
may now be obtained from large produc- 
ers, not only in large centers but at many 
small towns throughout the.country, is 
said to be materially helping the more gen- 
eral introduction of motors in factories. 
Interurban street railways usually have a 
surplus of power, having put in a plant in 
excess of present needs, anticipating a 
growth, and are cheerfully furnishing it to 
the small user. In the larger manufactur- 
ing districts, those buildings which are 
equipped with steam power usually supply 
the same only 10 hours, and the small man- 
ufacturer, whose expanding orders compel 
him to work overtime, taps the live cur- 
rent without, and by means of his motor 
runs an indefinite number of extra hours. 
The large factory begins by placing a mo- 
tor at the extreme end of the shop, where 
duty by old methods is severest, and grad- 
ually works towards the engine room. This 
has been largely the character of electrical 
power trade during the past month. 

There has not been a great deal of new 
business coming into view recently, al- 
though much talk is heard of possible 
transactions later in the year. Armour & 
Co. are in the market for about 1,000 
horse-power for lights and power for ex- 
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tensive additions to their packing plant at 
Kansas City, and Jacob Dold & Co. are 
asking for several hundred horse-power 
for the same purpose. For the electric 
street railway branch of trade there is ‘a 
continued good outlook. The Crocker- 
Wheeler Company has sold a 400-kilowatt 
generator to the Detroit, Rochester & Lake 
Orion Electric Street Railway, supple- 
menting two 200-kilowatt generators in- 
stalled some time ago. 

Some manufacturers have advanced 
prices about 20 per cent., effective with the 
new year. Others sell on the old basis, or 
on the advanced basis of several months 
ago. Perhaps there is no maker of elec- 
trical power who during the past year has 
not made substantial additions to his sell- 
ing prices, but the dates at which these 
advances were made, have been very irreg- 
ular. Those manufacturers who a year 
ago bought copper at the low prices then 
ruling are now doing business at a higher 
cost of material, their annual contracts 
having expired. Labor, also, is asking 
greater remuneration, and there is indica- 
tion for a value range somewhat above 
that of even the past few months on the 
general average, unless copper shows fur- 
ther depreciation in price. 





Quotations. 
New York, Monday, January 8, 1900. 


Iron—American Pig, tidewater delivery— 
Pennsylvania Irons: 


No. 1 X foundry......... ‘$24 20 @$24 70 
No. 2 X foundry......... 23 20 @ 23 70 
rr 22 20 @ 22 70 
Alabama Irons: 
No. 1 foundry............ 22 75 @ 23 00 
No. 2 foundry............ 21 75 @ 22 00 
el, eer eee 20 50 @ 20 75 
Ob ea 22 75 @ 23 00 
Oe eee 21 75 @ 22 00 


Poundty forge... ...... 20 25 @ 20 50 
Bar Iron— Base sizes — Refined, mill 

price on dock, 2.23 @ 2.36c.; store price, 

2.55 @ 2.60c. ; common from store, 2.50c. 

Tool Steel—Base sizes—Standard qual- 
ity, 7 @ &c.; extra grades, 12 @ 14c.; spe- 
cial grades, 16c. and upward. 

Machinery Steel—Base sizes—Ordinary 
brands from store, 2.85 @ 3c. 

Cold Rolled Steel Shafting—Base sizes 
-—From store, 4 @ 4%c. in small lots. 

Copper—Lake Superior ingot, 16% G 
16!4c.; electrolytic, 16 @ 16%c.: casting 
copper, 16c. 

Pig Lead—Wholesale lots, 4.70 @ 4.75c., 
New York delivery; carloads, 4.72% @ 
4.77%4c. 

Pig Tin—In 5 and 10-ton lots, f. o. b., 
New York, 25 @ 25'4c. 

Spelter—Prime Western, 4.55 @ 4.65¢., 
New York delivery. 

Antimony—In cask lots and over, Cook- 
son’s, 11 @ 11%c.; Hallett’s, 934c. 

Lard Oil—-Prime City, present make, 
47 @ §2c. in jobbing lots, according to 
brand and quantity. 
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A Duplex Drill Jig for a Multiple 
Spindle Driller. 


BY D. E. MAC CARTHY. 


The accompanying drawing illustrates 
a tool recently designed by the writer, 
which may contain some points of interest 
to your readers. 

Multiple spindle drilling is usually con- 
fined to work of drilling several holes in 
each casting. The demand for many thou- 
















Center Stud and A 
Nut, Mach. Steel 
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drill table by two 14-inch bolts at ¢ c, and 
holds a center stud H, on which the jig 
casting B swings, and is held in two posi- 
tions by the index pin F. The casting B 
carries the studs C C C C and the bushing 
plates G1 and G2, and is not as compli- 
cated or difficult a piece to machine as 
may be inferred by a first glance at the 
sketch. The top and bottom surfaces were 
finished in the lathe centers on an arbor 
through the center hub. d d are pockets 
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grind the end 
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washer D and knurled nut £; the drill 
spindles are set for the six bushings at 
the back of the fixture G2, the power feed 
turned on, when the drilling commences, 
feeding through the 15-16 of metal in 55 
seconds, during which time the operator 
places six more castings. The drill feed re- 
leases automatically, the workman swings 
the fixture a half turn, again snaps in his 
feed gear, and proceeds to remove the six 
drilled castings, replacing them by others 
and using 40 seconds, giving him a rest of 
15 seconds before the feed again releases. 
The nut E being made smaller than the 
stud C, leaves only the open washer to be 
shipped off before removing the castings, 
the time required by the operator to swing 
and index the fixture for each lot of six 
castings is 5 seconds, leaving the reader a 
little problem in multiplication to give the 


Hand Nut, Mach. Steel 
D 
Open Washer, Mach. Steel 


~~ Stud, Mach, Steel 
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Castings to fit free’on Stud-C-, 
Clearance pockets in casting at 4, for planing 
Studs C’ and C’’ not shown in side elevation. 
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A DUPLEX DRILL JIG FOR A MULTIPLE SPINDLE DRILLER. 


sands of such castings as are shown in 
Fig. 1 brought forth the idea of drilling 
single holes in several castings at one 
time, 

Fig. 2 is a top plan shown in the position 
which it occupies on the drill table and an 
end view. 

The cast iron plate B is made 14 inches 
square by % inch thick, secured to the 


for clearance of the planer tool in finish- 
ing the steps e e e ec. The piece to be 
drilled is a light iron casting used in elec- 
trical work, and has no finish on the out- 
side. Referring to the drawing, Fig. 2, the 
pieces are slipped over the studs CC CC 
and under the bushing plates, resting on 
the steps of jig casting, as shown by short 
dotted lines, being held in place by the 


working capacity of the tool. In actual 
operation we have handled 3,250 castings 
per day, allowing one hour out of the ten 
for drill grinding and the rest for the 
operator. 

A few words may be added here relat- 
ing to the construction of jigs and fixtures 
for use in multiple spindle drilling 

Jig castings may be made very light and 
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require but little to hold them in place on 
the machine, owing to the fact that more 
than one drill cutting at one time forms a 
brace to keep the work firm. Again, 
where a piece is to be drilled with several 
holes and the jig can be so constructed, 
the piece may be slipped into the jig 
against a fixed pin or bfock held by the 
hand until the drills start to cut, when it is 
then held as securely as if clamped with 
straps and belts. 





Some Points About Cutting Spiral 
Gears— A Special Spiral Gear 
Cutting Machine. 


BY A. L. DE LEEUW. 

A spiral gear is a gear of which the 
teeth are wound in a helix around the 
body of the gear. Generally only a 
small portion of the helix is used 
for the gear teeth. Sometimes, how- 
ever, a full revolution or even several 
revolutions of the helix are used. The 
latter is the case with worms which are 
nothing but a kind of spiral gears with 
one, two or perhaps three teeth. I do not 
wish to treat on spiral gears in a general 
manner, and therefore skip all that can be 
said about the subject from a theoretical 
standpoint, to at once proceed to a few 
points about what mechanics generally 
under-tand by spiral gears. 

Generally, though not always, 
gears are made -with an angle of 45 de- 
grees. If-a triangular piece of paper is 
wound around a cylinder, so that one side 
of the triangle forms the circumference 
of the base of the cylinder, the hypothe- 
nuse forms a line on the cylinder which is 
called a helix or screw line (very often 
wrongly called spiral). If the acute angle 
of the triangle is 45 degrees, the spiral 
(helix) formed by winding the paper 
around the cylinder is said to be a 45- 
degree spiral. 

In the rest of this article [ll speak of 
spiral when I mean helix, so as not to con- 
who are used to the name 


these 


fuse those 
spiral. 


If the piece of paper is cut as shown in 
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Pitch of Spiral 
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Fig. 1 


Fig. 1, and the base A B is made so long 
that it just closes around the cylinder, the 
side BC will form the pitch of the spiral. 
It will therefore be seen that in a 45-de- 
gree spiral the pitch equals the circum- 
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ference. Now if our cylinder is the pitch 
cylinder of the gear, it will only be neces- 
sary to study the properties of this tri- 
angle so as to find out all we need to 
know about spiral gears and how to cut 
them on the universal milling machine. 

Of course everybody knows how that 
is done. When I shortly state here the 
method of cutting spiral gears on a uni- 
versal milling machine, I do not do this 
with the idea of telling something new, 
but to be able to refer to it later on. 

The blank A, Fig. 2, is held on a man- 
drel between centers of the dividing head 
and the tailstock and driven by a dog. The 
platen of the milling machine is turned the 
required angle (for instance, 45 degrees), 
so as to bring the cutter and blank in their 
relative positions as shown in Fig. 2. The 
cutter is a common spur gear cutter; but 
if, for instance, twenty teeth are to be cut 
in the spiral gear, the cutter used for this 
purpose is not the same as the one which 
would be used for a spur gear of this 
number of teeth. Of this more later on. 

The cutter is properly centered; the 
table raised to the proper hight; all in 
exactly the same way as one would do 
when cutting a spur gear. Now if noth- 


f° 


B 
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Fig. 2 


ing special were done, the table would 
féed in the direction of the arrow, and as 
the cutter does not cut in that direction, 
something disagreeable would follow, as 
anyone can see. In order to make the cut- 
ter cut properly, the blank must revolve 
around its axis, and at such a speed that 
the cutter, when it is just touching the 
blank, will trace a line in the same direc- 
tion in which the cutter is standing. Now 
I said this so as not to say too many things 
at once and confuse matters, though what 
I said was not quite true. This line should 
not be traced on the outside of the blank 
but on the pitch surface—that is, the sur- 
face which I would get if I turned the 
blank down to the pitch line. 

Fig. 3 shows a line traced on the pitch 
surface which does not coincide with the 
direction of the cutter. This is very often 
the case in spiral gears, and is one of the 
main causes why spiral gears fail to work 
properly and wear out soon. 

Referring again to Fig. 1, it will be seen 
that the line traced by the cutter is the 
line AC, and that all that is necessary to 
make the cutter trace the proper line is, 
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to arrange matters in such a way that the 
blank turns one revolution while it is be- 
ing fed forward the amount BC. 

To illustrate matters, let us cut a gear 
20 teeth, and with a normal pitch as cut 
by an 8-pitch spur gear cutter, with 45- 
degree spiral, 

In Fig. 4, E F represents the width of 
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the tocth gap or, what is the same, the 
width of the cutter at the pitch line. Twice 
this amount is called the normal pitch, 
while twice D E is called the circumferen- 
tial pitch. The circumference of the pitch 
line of this gear is of course twenty times 
the circumferential pitch, and the circum- 
ferential pitch again is 1.4142 the nor- 
mal pitch; because the angle a in our case 
is 45 degrees. Now the normal pitch (8 
3.1416 

3° 


pitch) is therefore the pitch cir- 


cumference of our gear is 20 1.4142 * 
3-1416 == ‘§9.20702. 

8 

Referring to Fig. 1 again, this value 
represents the line A B, and, as the line 
BC equals the line A B, we see that the 
blank has to be fed forward 11.10712 while 
it is being turned one revolution. Now, 
if we connect the screw of the milling 
tabie with the worm of the dividing head 
by means of even gears, one revolution of 
the screw will correspond to one revolu- 
tion of ‘the worm. 

In almost all universal milling machines 
these screws are made with 14-inch pitch 
and the worm wheels with 4o teeth, so 
that with even gears it requires 40 revolu- 
tions of the screw (or 10 inches feed of 
the table) to revolve the blank once. How- 
ever, we want to feed the table 11.10712 
inches for one revolution of the blank, so 
that even gears do not answer our pur- 


pose. 
Instead of 10 inches we want to feed 
S3.30712 .- 
7 times more. Instead of even 
10 


gears, therefore, we choose gears in the 
given ratio and place them so that the 
screw goes faster than the worm. 

Now the question arises, How neai 
must we come to this ratio, I : I.110712° 
for it is plain that it is impossible to get it 
absolutely correct. The answer is, As 
near as you can, and don’t think tha 
“pretty near” this ratio is as good as “very 
near” the ratio. 

Suppose we take as approximate ratio 
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I : I.11 and somebody else thinks that he 
can do it easier by taking as ratio I : 1.1, 
what will be the difference? Referring 
again to Fig. 1, B C should be 11.10712, 
and instead is made 11. A B, the pitch 
circumference, is not changed, as the 
blank is once turned and does not change, 
whatever ratio we may choose. Then the 
tangent of the angle C A B is found by 
dividing A B by C B, 
I1.10712 + If = 1.00974, 

which gives for angle C A B 45° 17’. Now 
no up-to-date gear cutter would be satis- 


s 


a 
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fied when cutting a spur gear to have the 
teeth stand at an angle of 17’, or nearly a 
third of a degree, to the face of the gear; 
and in the case of spiral gears this is 
worse, as there are two gears to work to- 
gether, and generally at right angles to 
each other, which means that the teeth cut 
each other at an angle of 34’, or more than 
half a degree. The fact that this ratio so 
often is approximated in an off-hand man- 
ner explains to a large extent why many 
people are afraid of spiral gears, claiming 
they wear out too soon. 

Instead of moving heaven and earth so 
as to get along with the change gears you 
have, better make a new one that fills the 
bill, and do that so often that finally you 
do not need to do it any more, because 
vou have them all. A little change gear 
won’t wreck the concern you are with, 
and if it does—well, you ought to be glad 
you found it out while times are good. 

The method by which a proper approxi- 
mation of the ratio is acquired is what is 
called in algebra the method of continued 
fractions. 3rown & Sharpe in their 
“Practical Treatise on Gearing” give a 
chapter on this subject. It is treated in a 
clear way, so that everybody who knows 
his arithmetic can understand it. It would 
be out of place to treat here on this sub- 
ject. It is enough to say that by this 
method the error I had to make in the 
ratio was invariably very much smaller 
than the error in the machine itself. 

Though spiral gears are mostly made 
with a 45-degree angle, it is not necessary 
to do so, and there are cases when some 
other angle is of great use. It is therefore 
well to know how to figure spiral gears of 
any angle. 

Let the normal pitch be p (expressed in 
inches or as circular pitch), the number of 
teeth 1, the angle which the teeth make 
with the axis a, the pitch diameter D, the 
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pitch of the spiral P, the circumference of 
the pitch circle C, the circumferential 
pitch pi (see Fig. 5). 
From Fig. 5 it will be seen that 
Pi =P X S$€C. 4 
The circumference equals n times the cir- 
cumference pitch. That is 
C= 3 
=n Pp X set. a 
From our original triangle it will be seen 
that the pitch (of the spiral) and the 
circumference stand in relation of secant 
and cosecant of the same angle. There- 
fore, as C = p X sec.a, P=np xX 
cosec. a. It will be seen that the line A B 
(which is drawn at right angles to the 
hypothenuse of our triangle) is divided by 
the teeth in parts, each of which equals 
the normal pitch. If this line A B should 
contain, say, 50 normal pitches, then the 
cutter would have to cut 50 teeth before 
it had traveled once around the blank. 
In other words, we must choose the 
proper cutter for cutting a spur gear of 
50 teeth. 
Now this line 4 B = AC ™ sec. a 
e SEC. a 
n p sec. a 
This, divided by the normal pitch, gives 
n X sec.” a for the number of teeth, 

That is, if we want to cut a spiral gear 
with 2 teeth, we must select a spur gear 
cutter which will cut w sec.” a teeth. 

Applying the above formula to spiral 
gears with 45 degrees angle, we see that 
pi = 1.4142 p. Further, that the diameter 
= 1.4142 times greater than a spur gear 
of the same number of teeth. The pitch 
np X 1.4142 

3.1416 


of the spiral is and the cut- 


ter used for cutting this gear is the same 
as is used for a spur gear of 2n teeth. 

From tyese formulas it 
will also be seen that the 
diameters of two. spiral 
gears with different num 
bers of teeth are not ne 
cessarily in ratio to these 
numbers. In fact, when 
spiral gears work at an 
angle to each other the 
diameters will only be in 
ratio to the number of 
teeth when the angle of | 
the spirals is 45 degrees 
To illustrate this, let a 
gear of 15 teeth work with 
a gear of 30 teeth, and let 
the shafts be at right an 
gles to each other, then ¢ 
the 15-tooth gear may be 
the smaller of the two, or 
the larger, or the two gears may have 
equal diameters, according to what angle 
was chosen for the spiral. 

The following example will show, per- 
haps, better than a general discussion of 
the subject how to figure spiral gears 
which are to have a given center distance 
and a given ratio. 

For the purpose of cutting a large scroll 
with heavy pitch it was necessary to sub 








23-31 


stitute a pair of spiral gears with a ratio 
oi 1 to 4 for a worm and worm wheel 
(ratio I to 40) in the feed works of a 
boring mill. The center distance between 
worm and wheel was 4 15-32 inches. This 
made the sum of the pitch diameters of 
the spiral gears 8 15-16 inches. If we 
should make the angle of the spirals 45 
degrees, one gear would be of about 
1.8 inches pitch diameter. This was en- 
tirely too small, as the sliding shaft, 
which was to go through the pinion, re- 
quired a gear of about 3 inches pitch di- 
ameter. I therefore set out to make the 
pitch diameter of the pinion 3 inches and 
of the gear 6 inches (it really should be 
5 15-16 inches, but in order to facilitate 
the preliminary calculations I call it 6 
inches, promising myself to correct this 
in the final calculations). I decided to 
use 6-pitch cutters, as this would give me 
the required strength of tooth. Now, if 
we call the angle the tooth makes with the 
axis a degrees (for the pinion), it will be 


go — a degrees for the gear. 
According to our formula, the pitch 
np S€C.a 


diameter of the pinion is and, 


3.1416 
as the gear is supposed to have four 
times as many teeth as the pinion, the 
pitch diameter of the gear is 
4 up sec. (go — a) 4unp cosec.a 
3.1416 = 3.1416 

The sum of the diameters equals 9, there- 
fore 

np Sec. a 


3.1416 


{up cosec. a 
= g 
3.1416 
In this formula p represents the circular 
‘ ion , E ¢ 
pitch. This circular pitch equals = 
6 
Substituting this value for p, the equation 


becomes 
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HSCC. a 147 COSCC. a 
6 + 6 es 
If we take the first term of this equa 


WSCC. a 


tion, and make this 3 inches (the 


, 
pitch diameter of the pinion) and the 
4H COSCC. a 


3.1416 


ond term and make it 6 incl 


(the pitch diameter of the gear), we find 








: 
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nN S€C. a 
6 3 SC. a I 
4n cosec.a~ 6 = 4 coS€C. a ad 
6 
a. 2 or tangent a = 2 
COSeC. a 


ox= Gr 2. 

Substituting the value of sec. 63° 26’ in 
n S€C. a 
6 
32.20, However, we cannot have a frac- 
tional number of teeth, and therefore we 
now select for the number of teeth 8 and 
32. This makes it necessary to figure the 
angle again. It will now be seen how I 
could take 9 inches instead of 8 15-16, as 
the result of my first calculation simply 
served to enable me to choose the num- 

ber of teeth for the gears. 
The equation from which we figure the 
angle is 


= 3, we find n = 8.05 and 4n = 


nN SCC. a 4 cosec.a _ gis 
6 * 6 li 

8 sec. a 32 cosec. a 
6 + 6 = 8.9375 


sec. a+ 4 cosec. a = 6.703. 

At present I do not know of any direct 
solution for this equation, and I therefore 
solve it by double position. 

Take a = 63° 

sec, a+ 4 cosec. a = 6.6919. 
Take a = 64° 

sec. a + 4 cosec. a = 6.7316. 

As a = 63° gives a too small result and 
a = 64° gives a too large result, a must 
be between 63° and 64°. 

By trying with a = 63° 10’ and 63° 20’, 
we find it must be situated between these 
two and very near 63° 20’. By trying 
63° 19’ we find that 63° 20’ comes nearer 
to the result, and so we take for angle a = 
63° 20’. From this we figure the pitch 
diameters to be 2.971 and 5.968 inches, 

The outside diameters are 2.971 + 4% = 
3.304 and 5.968 + %4 = 6.301. The pitches 
of the spirals are 4.6874 for the pinion and 
37.334 for the gear. The ratios between 
the screw and worm on the milling ma- 
chine are .46874 and 3.7334. 

As approximations we find }° and {. 

The change gears used for cutting the 


gear are represented in the following dia-° 


gram: 





Worm i 
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40 X }§ X f7 X 4 = 37-334 
The change gears used for cutting the 


AMERICAN MACHINIST 





pinion are represented in the following 
diagram: 














Screw 
Git 
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40 X $4 XK $f K 4 = 4.6874 


Applying our formula, we find that the 
spur gear cutter used for cutting both 
pinion and gear should be the cutter for 
forty teeth. 

It will be seen that we can use spiral 
gears with few teeth, as the teeth may 
have the shape of a gear with a large 
number of teeth. In this instance, though 
the pinion has only eight teeth, the tooth 
shape corresponds to the tooth shape of 
a spur gear of 40 teeth. 

It is easy to see of how much use spiral 
gears can be, where the mechanism of an 
existing machine is to be changed. The 
old-time fellows had an easy job when- 
ever they had to do this, as the gears were 
cast, and one pitch was just as good as 
another. But now we have our standard 
cutters, and it is just a case of luck if we 
can fill a given center distance with gears 
cut with these cutters. Until now I as- 
sumed that the gears worked at right 
angles to each other. Of course, they 
may just as well work in the same plane. 
In that case they are really twisted gears 
and their action is the action of spur gears. 

Mr. A. M. Sosa, draftsman at the Niles 
Tool Works, drew my attention to a pos- 
sible application of twisted gears for the 
purpose of filling up a given center dis- 
tance. 

Say a machine has a feed mechanism 
which gives among others % inch feed per 
revolution of the spindle. Suppose that 
for this feed there are two change gears 
used, working on fixed centers with 18 
and 72 teeth, respectively. Now suppose 
that, for a certain purpose, it should be 
necessary to get 4% inch feed exactly. The 
present feed gears have a ratio of 1 to 4; 
then the new change gears should have a 
ratio of ¢ X } = }. Now, the sum of 
the numbers of teeth of both gears is 90, 
and it is not possible to divide 90 in two 
parts which are in ratio of I to 3 without 
running into fractions. However, by giv- 
ing the teeth the proper angle with the 
axis it will be found possible to fill the 
distance completely. Suppose we take the 
angle to be about 45 degrees. Then the 

go 
1.4142 


sum of the numbers of teeth will be 
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= 63.639. Dividing this number in ratio 
of 1 to 3, we find for the number of teeth 
of the pinion 15.909. Now then call the 
number of teeth of the pinion 16, and 
therefore of the gear 48. Suppose the 
gears are 6 pitch; then, calling the angle 
which the teeth make with the axis a, we 
have: 
16 sec.a+ 43 sec. a= 15 

(15 being the sum of the diameters of the 
old gears). 

S€C. a+ 3 Se. 

SEC. a = 3° = 1.40625 
from which we find a = 44° 40’. 

It is not necessary that spiral gears 
should work either in one plane or at 
right angles to each other. If the axes of 
the gears make an angle with each other 
of b degrees, and the teeth of one gear 
make an angle with their axis of a de- 
grees, then the teeth of the other gear 
should make an angle with their axis of 
b—a degrees (instead of g90—a degrees, as 
was the case in our previous example), 
and instead of cosec. a we’now use sec. 
(b—a). 

Almost all universal milling machines 
limit the size of spiral gears one can cut, 
both as to diameter and to pitch. Besides, 
as the dividing worm wheel is perhaps 
not more than 5 or 6 inches in diameter, 
it is not possible to do an accurate job in 
gear cutting, even if the spindle should 
have the power and stiffness and the ma- 
chine the required capacity. For these 
reasons, we built here at the Niles Tool 
Works a machine of which the description 
is as follows: 

This machine is intended to cut spiral 
gears from 6 to 36 inches diameter, with 
pitches from 2 to 6 diametrical pitch, and 
with a 45-degree angle only, either right 
or left hand. 

Perhaps the most novel feature in this 
machine is the method by which the proper 
relation is acquired between the transla- 
tion and rotation of the gear blank. We 
have seen that on the milling machine one 
must calculate the pitch of the spiral and 
then try to find a group of change gears 
which will give the required result as near 
as possible, which generally is not so very 
near. Now suppose we want to cut a gear 
with 30 teeth, 3 pitch, then all we would 
have to do on this machine is, put a 30- 
tooth gear on the shaft marked A, and a 
gear of 14 X 3 = 42 teeth on the screw 
marked B, and the thing is done. 

For further illustration: If the gear to 
be cut were 40 teeth, 5 pitch, we would 
put 40 teeth on A, and 14 * 5 = 7o on B. 

The machine consists of a bed C, to 
which is bolted the headstock D. The 
drive in the headstock consists of a four- 
step cone, some reducing gears, a pair of 
bevel gears, and spindle and spindle sleeve. 
The front part of the headstock which 
fontains the spindle can swivel on the 
main body, and by means of dowel pins 
can be fixed in a vertical position (for 
spur gear cutting), or at an angle of 45 
degrees right hand or left hand. The 
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gear blank is held on an arbor between the 
dividing head £ and the outboard sup- 
port F. The outboard support is adjust- 
able on the slide G. 

As will be seen, the gear blank is held 
in a vertical plane. The dividing worm 
wheel is keyed to the arbor sleeve, and is 
made in two halves, bolted together, as 
can be seen in the drawing. The feeding 
is done by means of the slide G and the 
simultaneous rotation of the worm wheel. 
The feed is taken off the first reducing 
gear shaft by means of a four-step cone. 
From there on, the feed movement fol- 
lows the second cone, and along its shaft 
to the worm and worm wheel at H. This 
worm wheel drives the feed screw, which 
rotates in the stationary nut J. This feed 
screw is connected with the dividing worm 
wheel in the following manner: The first 
change gear is keyed to the end of the 
screw. This change gear determines the 
pitch of the spiral gear. A quadrant J, 
swinging on the end of the feed screw, and 
holding one or two idlers (for right or left 
hand rotation) makes connection with the 
sliding bracket, shown at K. This bracket 
holds the dividing mechanism. By sliding 
it in the slot 1, connection is made be- 
tween the first change gear and the second 
change gear, showing at M. M is keyed 
to a shaft which rotates in a stationary 
bracket. From there on, the dividing mo- 
tion is transmitted to a pair of spiral gears 
at N, and further to the dividing worm 
and worm wheel. After the blank has 
been fed forward the entire length of the 
cut, the feed is thrown out by means of 
the clutch at O, and the blank is traversed 
backward by means of one of the two 
pulleys at P?. After that the spacing is 
done by hand by means of the knob Q. In 
order to space, the knob Q must be pulled 
back as far as it will go; in doing so, the 
spacing gear R is disengaged from the 
disk S. It is then possible to do the spac- 
ing by turning the gear Je an integral num- 
ber of turns. 

It remains now to explain how the two 
change gears will give the correct relation 
between feed and rotary motion of the 
gear blank. 

Suppose the gear has a teeth, b diamet- 
ral pitch. The pitch expressed as circular 


pitch is > oe. The circumference, there- 
) 
fore, is ex ao X sec. 45°. A very 
) 


close approximation to 3.1416 is }}?}%, and 


an equally close approximation for sec. 
45° = 1.4142 is #3. The value of the cir- 
cumference therefore becomes 99 X% 355 X @ 

70 X 113 Xb 
inches while it is being it is being rotated 
one turn. As the pitch of the spiral 
equals the circumference, it will be seen 
that the blank must be fed forward 


99 X 355 X a 
70 MX 133 X 6 
rotated one turn; and as the dividing 
worm wheel has 240 teeth, the linear feed 
of the blank is 


inches while it is being 
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99 X 355 Xa 
70 X 113X 6X 240 
for one turn of the worm. I chose a feed 
screw with a rather odd pitch, namely, 
#32; therefore every turn of the feed screw 
feeds the blarrk 333 inch. It follows then 
that the feed screw must make 
99 X 355 X a .395_ 99 X6Xa 
70 X 113 X 6 X 240. 678 70% bX 240 
turns, for one turn of the worm. ‘This 
fraction may be written thus: 
48 X 66Xa 
146 X 80 X So 
By placing 14 b on the screw and a on the 
worm, and using some intermediate gears 
with 48, 80, 66 and 8o teeth, respectively, 
between screw and worm, we get the re- 
quired result. 

Care was taken to use an 80-tooth gear 
as spacing gear, as this will give an in- 
tegral number of turns when spacing. 

The machine has been used for cutting 
spiral gears and has given quite satisfac- 
tory results. 

Hamilton, Ohio. 





A Precision Drawing Board. 
The accompanying half-tone represents a 
drawing board that was designed to secure 
the utmost accuracy. In the construction 
of chainless bicycles it is, of course, im- 
portant that the parts of the frame be put 
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it stiffness, and it is supported on three 
legs to prevent distortion from an uneven 
floor. These legs have broad feet in order 
to give the board stability, as it is not at- 
tached to the legs except by loose pins 
which drop into the sockets shown. Be- 
tween the working portion and the ex- 
treme edge a groove, 1 inch deep by 2 
inches wide, surrounds the board which 
is intended to receive strips of wood for 
binding down a sheet of linoleum or other 
suitable material for a working surface. 
The linoleum is passed around and over 
the wooden strips, which are then drawn 
down from beneath the table by screws. 
The paper is mounted on the linoleum by 
a special paste which secures it through- 
out its surface, and thus avoids changes 
with the weather. Surrounding the board 
is a frame of wood set sufficiently below 
the working surface to clear the T-square 
head. This frame is hollowed out above 
and furnishes a convenient place for the 
drawing instruments. It also prevents the 
clothing of the draftsman from coming in 
contact with the exposed edges of the iron 
center, against which the T-square bears, 
and thus leading to rust stains. 

The working surface is carefully planed 
and the edges are accurately squared to 
permit using the T-square against any 
edge. The T-square used is a special in- 

















A PRECISION DRAWING BOARD, 


together correctly to give the angles called 
for by the bevel gears. The work is, in 
fact, very exacting. In the 
establishment of angles by calculation is 


some cases 
necessary, which angles it is then neces- 
sary to lay down on the drawing board in 
order to obtain measured angles for the 
shop, and it follows that an accurate draw- 
ing is essential—accurate, that is, in the 
location of its lines. At the works of the 
Pope Manufacturing Company it was 
found to be impossible to make drawings 
of the required degree of accuracy with 
ordinary tools, and the board shown was 
made to remedy the trouble, which it did 
completely. 

This board is made of cast iron. It will 
be seen to be heavily ribbed below to give 


strument, made by the Brown & Sharpe 
Manufacturing Company. It is of steel 
throughout and has a swivelling head 
graduated and provided with a vernie: 
for accurate reading. It is of the highest 
degree of accuracy, and it and the board 
are fit companions. 

Those of our readers have en 
deavored to make accurate drawings in 
those cases where they are required, hav 
ing the usual unsatisfactory appliance- 
only at hand, may easily imagine the con 
fort with which such work may be laid 
out with such appliances as these. In sa: 
ing this we mean comfort in a ment 
sense. In a physical sense comfort would 
not seem to be a conspicuous feature ‘ 
such work. 


who 
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The Development, Importance and 
Significance of the Foreign 
Trade in American 
Machine Tools.” 


BY F. A, HALSEY. 

The progress made by the United States 
in the export of manufactures of iron and 
steel during the past three years is, in gen- 
eral, of common knowledge. Of all 
branches of this trade the most significant 
is that of the export movement in machine 
tools. This has received but little atten- 
tion in the daily press, because it is statis- 
tically overshadowed by others, and espe- 
cially because it has few spectacular fea- 
tures such as large individual transactions, 
Its importance is, however, far in excess 
of the attention it receives, and this paper 
is, primarily, an attempt to show why it is 
s) important, as well as how important it 
is. 

* * # * * 

The statistics of the Treasury Depart- 
ment show the exports of this class of ma- 
chinery during the first nine months of the 
year 1899 to have been at the rate of six 
and one-half millions of dollars per an- 
num in value, which trade has been prac- 
tically created during the past three years. 
The figures named show a growth of near- 
ly a million dollars over 1898; they are 
25 per cent. in excess of the value of idco- 
motives, and 70 per cent. in excess of the 
value of machinery exported 
during the same period. Moreover, the 
government figures understate the facts. 
Owing chiefly to the fact that exporters 
are not compelled to manifest their goods 
under the government classification, num- 
erous errors creep in, which are always 
such as to reduce the figures belonging to 
this class. It is believed by well informed 
observers that the total export movement 
is in the vicinity of ten millions of dollars 
in value per annum. 

The statement that this is the most sig- 
nificant of all branches of our new foreign 
trade, and this without regard to its stat- 


electrical 


istical position, is based on several facts: 

First.—Machine tools are representative 
of all that is best in machine manufacture. 
The highest skill in design and the great- 
est perfection of workmanship to be found 
in any commercial machine are embodied 
in them, 

Second.—The art of machine tool mak- 
ing is one of the few fundamental arts on 
which all modern industries of whatever 
kind depend. All finished manufactures of 
iron and steel are made directly by these 
machines, and industries of whatever kind 
in which machinery is used depend on ma- 
chine tools for the production of that ma- 
chinery. The railroad and steam naviga- 
tion, for example, are but children of the 
machine tool, while few other industries 
are more than twice removed. The print- 
ers’ art has been revolutionized a dozen 
times by the machinist. Of the arts which 

*Extracts from a paper read before the 
Fortnightly Club, of Tarrytown, N. Y. 
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have come down to us from the ancients, 
the degree of dependence upon this new 
art varies widely. Pottery and, to a less 
degree, glassware making still, in a meas- 
ure, retain their old position of independ- 
ence, but mining, while an ancient, could 
never have become a great industry with- 
out the aids which the machinist has 
brought to it, while to the textile arts the 
machine shop has brought a new dispensa- 
tion, Even the most ancient and: honor- 
able craft of all—the one given the seat of 
honor by King Solomon, according to the 
legend—that of Vulcan—has now become 
fairly secondary to this. Nothing in the 
development of the industries of the world 
is more striking than the manner in which 
the craft of the machinist—of the most 
limited importance even a century ago— 
has now become the very king pin of all. 
* * * C * * 


Machine tools are at once the means 


and the product of industry. They are the 
means because by their aid all machinery 


. is constructed, and they are a product be- 


cause themselves built as article of 
commerce. 

As the product they represent the work 
the skillful 
hands, and as the means they represent the 
productive methods characteristic of the 
country of their The 
which produces the best machines of this 


an 


of the best brains and most 


origin. country 
class is by that fact alone the leading coun 
try of the world so far as methods of pro- 
duction are concerned, and it will be seen 
from this that the purchase of machinery 
oi this character by distant nations is at 
once an indorsement of both our products 
and our methods. 

These machines range from small, light 
affairs of the most refined and accurate 
workmanship up to massive constructions 
capable of operating upon pieces weighing 
perhaps, 


many tons and consuming, many 


days ina single operation, They also range 
from the most simple and elementary con- 
structions requiring constant manual su- 
pervision, up to highly organized construc- 
tions which are entirely automatic in ac 
tien. These last turn out their product 
with no supervision whatever beyond that 
required to maintain the supply of raw 
material, and to occasionally sharpen and 
adjust the cutting tools, and seem some 
tinies almost to have absorbed some of the 
There are few 
all the field of 


a factory floor 


brains of their designers. 
more interesting sights in 
productive industry than 
filled with 
Crowded together to the utmost, row upon 


these automatic machines. 


rew they stand, with a wilderness of driv- 


ing belts descending from the ceiling. 
With here and there a stray attendant, 
busily they whirl. Each cutting tool ad 
vances in turn to its allotted task and 
quickly withdraws, tobe followed by an- 
other, and another, and another. Some ad- 
vance rapidly, some slowly; some in thi 


direction, and some in that. The machine 


turns now in one direction and now in the 


opposite, now slowly, now quickly, and 








finally the completed work drops off, to be 
followed by the releasing and a movement 
brass, a 
gripping of the vice-like jaws, and a repe- 
tition of the entire process, the whole cycle 
being repeated, in extreme cases, perhaps 


forward of the bar of steel or 


a thousand times an hour. 
* Pe , * * * 
It is true that such machines are less 
spectacular than a locomotive at speed or 
a steamship at sea. Fairly swimming in 
oil, and covered with what the scornful 
Philistine calls “dirt,” they are not even 
pleasant to approach except in shop cloth- 
ing, but of such is the kingdom of indus- 
try. In point of fact, such machines rank 
among the great achievements of the hu- 
man mind 
One-tenth of the 
these machines when shown in other fields 


merit embodied in 
of effort has placed men’s names among 
the but the 
ventor of the automatic screw machine is 


immortals, name of the in 


unhonored and unsung. The ancient epic 
began: 
“Of arms and the man I sing,” 


and, in order to embody in the same way 


the ruling spirit of the age, the modern 
epic might begin: 
Of tools and the man I sing, 


and, if it could be managed without spoil- 
ing the meter, it might read: 


Of the automatic screw machine and the man 
I sing. 

It is important to note that such ma 
chines are exclusively of American origin 
and development. Until this movement of 
American machinery abroad began, such 
tools were unknown outside of American 
sheps. 

The machine tools of a country are then 
the implements with which that country 
has equipped itself for the carrying on of 
its industries. ‘They are the means of pro 
duction, and the fol 
lowed in manutacturing industries. When, 


represent methods 


therefore, any people clects to buy this 
class of machinery from another, it will be 
that the act i 
the 


cen far more significant 


than is purchase of engines, agricul 


tural machinery, or bridges, and when, as 


is doubtle the fact, these foreign 


“| 


ibsorb a 


pur 


chasers larger proportion of the 


entire production than of any other line of 
the 


industry, ignificance increase 


This export movement, as a general 
movement, began in 1&6 As is well 
known, trade in Europe recovered from 
the depression following the Baring fail 
ure before it did here, and this revival 
filled the machine tool works of Europe 
with work to overflowing while our own 
were still half idl Under these circum 
tances inquiries found their way here, and 
ales were ¢€a ily made, to the equal de 


light and astonishment of the producer 
The 
of gripsacks by 


the 


spring of 1897 saw a general packing 
representative in 
principals—of machine 


heuses—each one, by the way, in mortal 


ighbor 


inientions—and _ the 


should learn of hi 


new-found markets 
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were cultivated to the full. Looking back 
at this period, it is now fairly comical to 
recall how, so recently, each American 
maker who had entered the European 
field looked upon it as a little personal pre- 
serve of his own, of the existence of 
which his competitors must be kept in ig- 
norance. 

Foreign buyers who thus began their 
purchases because our own half idle shops 
enabled us to supply their needs more 
quickly than could their own shops, found, 
to their surprise, that the new tools pos- 
sessed merit, in some cases commanding 
merit, and produced work in quantities 
which, in some cases, were to them simply 
phenomenal. These results were largely 
due to the excellent class of representa- 
tives sent abroad—men who were able to 
tell the inquirer what machine he wanted 
better than he knew himself, and, if asked, 
to predict and guarantee in advance the 
output which it would produce. This was 
a new experience to the European buyer, 
the corresponding representatives of Eu- 
ropean houses being from a class without 
shop knowledge, and one which would, in 
fact, consider such knowledge unbecoming 
to its “station.” 

It has thus come about that the foreign 
trade in American machine tools, begun 
by the accident of circumstance, is to-day 
based on quality to a greater degree than 
that of any other manufactured product 
which we export. ‘For it is a fact that, 
speaking broadly and of the product and 
its adaptation to its duty, American en- 
gineering is no better than European en- 
gineering. Our engines, our locomotives, 
our boilers, our bridges, are no better 
than those made abroad, although often 
better adapted to local conditions. The 
sale of these products abroad is usually 
due to quicker delivery, or lower prices, or 
both. The field wherein we admittedly 
excel is in our methods of production, 
whereby these prices and deliveries are 
made possible. The point is these prices 
and deliveries of machinery for all pur- 
poses are due in large degree to the su- 
periority of our machine tools, and to the 
methods of production which grow out of 
and are based upon them. Moreover, this 
superiority is now generally admitted 
abroad. European engineers will not ad- 
mit, and are justified in not admitting, 
any superiority of American mechanical 
products in general, but they cheerfully 
admit that in machine tools we are very 
much at the top. Electrical machinery, 
especially electrical traction machinery, is, 
I believe, the only other class of mechan- 
ical product which shares this distinction. 

The interdependence of machine tools 
as at once means and product is far reach- 
ing in its consequences. As a product our 


own tools are best because as a means 
they are best. As a means they are best 
because they are adapted to the carrying 
out of the system which has come to be 
known throughout the world as the Amer- 
ican system of manufacture. 


This system 
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is the method of manufacture by dupli- 
cate or interchangeable parts. 
* * = x x x 


The difference between the interchange- 
able and the older method is radical and 
fundamental. The newer way is wholly 
of American origin, and its consequences 
have been far reaching. 

x * x * * x 

The fundamental requirement of the in- 
terchangeable system is that duplicate ma- 
chines be made in large numbers. The 
shop that makes many kinds of things is 
by this system hopelessly handicapped in 
the race with the shop which makes few 
kinds of things. The machine tool, consid- 
ered as a product, was among the last to 
feel the influence of this fact. In the early 
days of the system the makers of these 
miachines, as a matter of necessity, made 
a great variety of machines, but each one 
in comparatively small numbers. Thus 
while studying, developing and furthering 
the use of the system by others, they were, 
at this stage, unable to make much use of 
it themselves, and the same condition ob- 
tains in large degree to-day. Many stand- 
ard machine tools are made by the Amer- 
ican system, but highly specialized ma- 
chines, as well as all of large size, are still 
largely made under the old conditions, and 
of necessity will so continue, and we thus 
have the curious anomaly that the ma- 
chine tool, which, as a means of produc- 
ing other things, is the very embodiment 
of the American system, is, in its own 
manufacture, almost the poorest repre- 
sentative of it. 

Our recent international trade triumphs 
in manufactured goods are thus due in 
large degree to two closely related, but 
still not identical, points of superiority; 
namely, our machine tools and our inter- 
changeable system of manufacture. Indi- 
viduals are behind all movements and all 
progress. The universal exultation over 
the facts is indirect, but still real, ac- 
knowledgment of merit in individuals, and 
it is impossible to close this paper without 
saying something of the men who have 
done this thing. Of these men the re- 
markable fact is that, almost without ex- 
ception, they are men who have come up 
from the ranks, The interchangeable sys- 
tem has been almost wholly developed by 
such men, and probably 90 per cent. of 
the houses which are now engaged in this 
export business, of the significance and 
importance of which to the country I have 
endeavored to give some idea, were 
founded by men who began life as work- 
men at the bench. It is the most common 
experience to hear these men, who now 
employ hundreds of workmen or who, as 
officers, represent the great corporations 
which have succeeded to their business, 
speak of the time when and the place 
where they “learned their trade.” 

This prominence of shop men is due to 
the fact that work in this field is peculiarly 
dependent upon mechanical intuition, 
rather than upon calculation through the 


‘superior being, the born mechanic. 
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application of rules or formulas. Let no 
mere book worm profane this ground with 
his presence, for it is the preserve of that 
As 
soon expect to rival the music of a Pader- 
ewski with a hand organ as expect the 
mere college bred hack to rival here the 
man who, as a baby, wanted “to shee 
wheels go wound,” as a boy wanted to 
make them go ’round, and as a man be- 
came a mechanic because he couldn’t do 
otherwise if he tried, and didn’t want to 
try. 

To sum up then, in the one field of in- 
dustrial development in which we are ad- 
mitted by our rivals to excel, and which, 
in turn, has made possible many of our re- 
cent trade triumphs in other fields, our po- 
sition is due to the brains of men who 
began life as working mechanics at the 
lathe, the bench and the anvil. This can- 
not be so much as disputed, for, like it or 
not as one may, the fact is as plain as a 
pikestaff, He who looks with disdainful 


. eye upon the grime and soil of labor may 


well remember that, to-day as of old, “the 
stone which the builders rejected has be- 
come the head of the corner.” For my- 
self I can only say that our country to-day 
has no greater claim to glory than that 
such things have been possible here, and 
among her well wishers there need be no 
more anxious inquiry than that which 
seeks to determine whether the conditions 
which have made it possible still endure 
and are likely to continue. This is too 
large a subject for adequate discussion 
here, but he is blind who cannot, and 
worse than blind who will not, see that 
conditions are not what they were. This 
very system, of which we boast so much, is 
a two-edged sword. It of necessity carries 
the process of specialization to the opera- 
tions of the shop, and “learning a trade” 
is a very different thing from what it was. 
Large numbers of workmen are now con- 
fined to the performance of a few opera- 
tions requiring but little thought, and 
while the machinists’ trade, in a broad 
sense, iS pre-eminently one requiring the 
exercise of brains rather than skill, many 
machine operatives under this system, to 
an increasing degree, find brcins almost 
superfluous. From an industrial stand- 
point the immediate result is not bad, but 
the ultimate result is disastrous, for while 
the highly organized and developed meth- 
ods which form the American system call 
for a higher grade of foremanship talent 
than the old methods, they strangle the 
development of that talent at its very 
source. Formerly foremen and superin- 
tendents came chiefly by promotion from 
the ranks, but at present the horizon of 
large numbers of workmen is too restrict- 
ed to permit the development of the 
knowledge and qualities which are essen- 
tial to successful foremanship. 

In other words, and this is the crux of 
the matter, the presént conditjon of things 
is not self perpetuating, but, on the con- 
trary, it is, to a degree, self destructive. 
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As a matter of fact, there is already an 
absolute dearth—one might almost say fa- 
mine—of foremanship talent, and where 
the supply is to come from in the future is, 
to say the least, not plain. 

*K x * * * + 


No more striking revulsion of feeling 
was ever seen than that which has taken 
place in England during the past two 
years regarding the merits of American 
mechanical products. Not less remark- 
able, however, is the frankness and can- 
dor with which it has been expressed. 
The English technical and daily papers 
have fairly vied with one another in tell- 
ing disagreeable things to their constitu- 
ents. No American paper would have 
dared do the same thing had the circum- 
stances been reversed. The American 
people too dearly love to hear the eagle 
scream to tolerate such action. Not only 
in the public press, however, has this spirit 
been seen. Private individuals in conver- 
sation, and conspicuously in papers be- 
fore English technical societies, have been 
open-mouthed in voicing their admiration 
of our products and methods, and in many 
cases this admiration has been carried to 
absurd lengths, From numerous articles 
which have appeared in publications of the 
front rank, one would infer that we have 
here a province of Utopia, where not even 
man is vile, and where every workman 
lies awake o’ nights contriving how to in- 
crease his output. If he runs one machine 
he is said to be anxious to run two, and if 
he already runs four he is equally anxious 
te run five. Perhaps, however, the most 
curious of all these exaggerations is that 
which looks upon that football of politics 
—our consular service—as quite the model 
for all the world! 

The same spirit has been shown in esti- 
mating the merits of our products. 
Through low prices or quick delivery we 
have sold many things in England and in 
English markets, and, in a condition of 
semi-panic, virtues have been attributed 
to them far in excess of the truth. In- 
stead of minimizing these virtues, the 
tendency has been to exaggerate them. 
These very exaggerations, however, only 
serve to emphasize the spirit of can- 
dor already referred tg. No discussion of 
this subject could be complete if it failed 
to acknowledge this spirit, which no one 
can see as it is manifested in the original 
without acquiring an increased respect for 
the English people. A race which is given 
to such inward searchings and to such 
acknowledgments, even though in a meas- 
ure unwarranted, of the fact that, for the 
time being, it has been left behind, cannot 
be permanently worsted -in the industrial 
race. 





The index for 1899 goes to all mail 
subscribers with this issue, and will be 
mailed to all others upon receipt of postal 
card request. Too many of them go 


astray when sent through the news com- 
panies. 
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A Novel Engine. 


A recent patent taken out in the United 
States by H. E. Gamble, of Hoboken, Bel- 
gium, is for a very novel engine, in which 
the crosshead and connecting rod are done 
away with, and yet the engine is not of the 
oscillating type. The sketch shows the ar- 
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A CURIOUS ENGINE. 


rangement, by which it will be seen that 
the cylinder, with its connected parts, re- 
volves in the opposite direction from the 
crank pin, and it is evident that if the cyl- 
inder and valve chest could be made of 
the same weight as the piston and connect- 
ing rod the engine as a whole would be 
exactly balanced horizontally. 





A Set of Time Keeping Forms. 
The George Gorton Machine Company, 
of Racine, Wis., sends us a set of time 
tickets and other forms used by them, 
which we reproduce herewith. 
DAY TIME. 


Form 83 








6 oo" 
for each Job pefor nm" 
"d. Geo,Gorton > 


Oo, 
Pe’ Cun 
tags Cary 


CO, 











Date __ Jan. 2. 1900, 
Do not use Numbers to express Month 
Workman No,___ 96 
American Machinist 
Fig. } 


JOR TICKET FOR STANDARD WORK. 


Fig. 1 shows the workman’s job ticket 
for standard work—that is, work on the 
machines which are the regular product of 
the company. The central idea is to repro- 
duce a clock dial whereon the workman 
may record his time by simply drawing a 
line, but without calculation, and, of 
course, with lessened liability to mistakes. 
A special ticket is used for night work, 
which, however, differs from the day ticket 
in the color only. Fig. 2 shows the ticket 
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used for special work. It differs from the 
ticket for standard work only in having 
a place provided at the bottom for noting 
the amounts and kinds of materials used, 
and, like the standard work ticket, is made 
in two colors, for day and night work. 
The workman’s total time for the day is 
made up by the timekeeper and entered 
on the ticket shown in Fig. 3. This record 
must agree with the foreman’s record of 
attendance at the shop, and also with the 
workman’s own record, which is filled in 
a blank printed on the back of an envelope 
as shown in Fig. 4—the daily records only 
being made by the workman, and the en- 
tries at the bottom being made in the of- 
fice. At the end of the week the envelope 
is dropped in a time card box, into which 
also the cards shown in Figs. 1 and 2 are 
placed each day; and, after being summed 
and verified, a check for the amount due 
is placed in the envelope and the whole re 
turned to the workman on pay day—the 
workman thus having his pay and his own 
time record together. 

Two time ticket boxes are provided in 
each room for use on alternate days, the 


DAY TIME. — 


Form 8I 





Order No. 1509 


For whom 
or what 


L. B. Baker 


Mf. Co. 





hy, Ca 6 -e 
le. yy ove . « 
“hop for each Jo Wet” i” 
“Pd, Geo, Gorton ? 
Date Jan. 2, 1900, 
No not use Numbers to express Month 2 
Workman No, 15 





State below all the Supplies and Materials that were used. 
3 Ibs Crescent Ext. tool steel 
5-%x 3 hex head cap screws 


109 lbs. cast iron 
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Fig, 2 


JOB TICKET FOR SPECIAL WORK. 


one in use being locked with a padlock 
Each morning the time clerk transfers the 
lock to the opposite box, and at the same 
time transfers to the unlocked box a small 
brass casting, which fills the slot for the 
cards and bears upon its face in prominent 
letters the word NO. 


All the forms will be seen to bear the 
year printed in place. A new lot is gotten 
out for each year with the necessary 


change at this point 
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The Engineering Education of Me- 
chanics.* 
BY F. A. HALSEY. 

There is scarcely a page of this paper 
which does not contain material for dis- 
cussion. In the face of Mr. Higgins’ ex- 
perience, all opinions which express doubts 
of the practicability of commercially pro- 
ductive shops as departments of engincer- 
ing schools fall to the ground. Mr. Hig- 
gins may fairly claim to close the discus- 
sion on that topic. 

To me the most suggestive single sen- 
tence of the entire paper is the following: 
“There marvellous possibilities of 
skill and invention among a class of boys 
who are never thought of as possible en- 
gineers, boys who sometimes make them- 
selves leaders among the favored ones of 
the earth.’ No one can be acquainted 
with what has been acomplished by men 
who have thus come up from the ranks, 
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or with the men who still fill the ranks, 
without agreeing with this statement. Our 
position in the international machinery 
market is due to our productive methods 
more than to anything else, and in so far 
as these methods differ from those used 
elsewhere, they are almost wholly due to 
men of this class. The academic engineer, 


*A contribution to the discussion of Mr. Higgins’ 
paper before the American Society of Mechanical Engi- 
neers on the ‘Education of Machinists, Foremen, and 


Mechanical Engineers.” 
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if he devotes himself to production at all, 
is much more apt to take up the designing 
than the constructing end of it. 

The importance to the country of the 
work of the shop man cannot be exagger- 
ated, and I am fully persuaded that the 
engineering educational problem of the 
day and of the country lies in the bringing 
of it within the reach of these men. There 
is to-day an absolute famine of leadership 
talent in the shops of this country, while 
latent talent sufficient for all needs 
abounds; the only thing lacking being the 
means for developing that talent. The 
difficulty in the way of such latent talent 
developing itself and forcing itself to the 
front increases every year. When our in- 
dustries were in a more primitive condi- 
tion the kind of knowledge which came 
through the ends of the fingers was of far 
greater importance than any that came by 
way of the head; but at present, while the 
importance of this finger knowledge has 
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Fig. 4 
WORKMAN’S OWN RECORD OF HIS TOTAL 
TIME, 


not diminished, the need of head knowl- 
edge has been added to it, and the prob- 
lem of the day is the placing of the latter 
within the reach of those who already 
possess the former. 

In spite of the success of our engineer- 
ing schools, and of their graduates in 
commercial life, I insist that they are 
based upon a false foundation, that foun- 
dation being the high school, whereas it 
should be the machine shop. In the early 


January I1, 1900. 


days of American engineering education, 
a fair proportion of boys from the shops 
succeeded in scaling the fence which had 
been built to keep them out—the entrance 
examinations—because the fence was then 
of moderate hight; and, it may be added, 
those boys were the “little leaven that 
leavened the whole lump.” Year by year, 
however, the fence grows higher, and at 
present its hight is such that unless a boy 
has spent all his school years in the schoo! 
room he cannot get over it. In other 
words, the engineering schools have de- 
liberately shut out the shop boy and cast 
their lot with the high-school boy, and I° 
suppose they have their reward—though 
I do not know what it can be. 

For years it has been my hobby that boys 
who had already served an apprenticeship 
should be admitted tothe existing engineer- 
ing schools alongside the boys from the 
high schools—the shop work of the one be- 
ing accepted as the equivalent of the schoo! 
work of the other—and this idea has been 
presented to educators repeatedly. It has 
been met with objections, of course, chief 
of which is the confusion involved. This 
difficulty of course exists, and is serious, 
but in view of the end to be accomplished, 
it is not one that should rule. The school 
that, instead of studying the difficulties, 
will deliberatély declare that this thing 
shall be done, will find the means of doing 
it. That there is anything impracticable 
about the giving of engineering education 
ot the soundest and most thorough char- 
acter of these shop boys is absurd. 

A second objection is that the plan in 
volves the teaching of primary studies. 
“This school is of university grade, you 
know. We cannot be expected to teach 
common arithmetic, algebra and such sul 
jects. The public schools are intended 
for that.” With this idea I have no sym 
pathy whatever, and to it my regular re 
ply has been that it is no more beneat! 
the college of engineering to conduct a 
primary school than it is to conduct 4 
primary shop. Look at the early exerci-c 
work of the regular instruction shop—at 
the spools, paper-weights and things that 
are made as exercises, and then tell me 
by what process of reasoning this sort of 
thing has been dignified into a fit subject 
for university teaching. Not a shadow of 
reflection upon the teachers who are doing 
this is intended—they are doing the best 
they can, and the only thing they can with 
the student material. they have—but what 
shall be said of the point of view which 
includes the teaching of the most simple 
operations of the shop as a branch of the 
university curriculum, but excludes aritl 
metic and algebra, for example, as u 
worthy? What,shall be said also of the 
policy which deliberately selects, as the 
best timber whereof to make the future 
engineer, the high-school boy, through an 
examination test which has no relation t» 
his mechanical ability or taste, and as de- 
liberately discards the shop boy who 1s 
one bundle of springs and wheels? Ly 
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what right is the high-school boy given 
e‘'ementary instruction to meet his de- 
ficiencies, while the shop boy is denied 
the elementary instruction to meet his? 
The fact is, the boy who has served an 
apprenticeship is just at the point where 
he is ready to begin to acquire some of 
the shop knowledge which an engineer 
needs to have. 

The engineering schools of the country 
have simply been patterned after one an- 
other with scarcely an original idea in 
one of them since the first, and they are to- 
day one grand illustration of the truth of 
that saying of old: “To him that hath 
shall be given, and from him that hath 
not shall be taken even that which he 
hath.” 

However, it is clear that existing schools 
will make no change. The idea is too far 
removed from the academic atmosphere 
which surrounds them. It clashes too 
much with the fundamental idea that their 
proper foundation is the high school. Un- 
der these circumstances it only remains to 
hope and to wait for the organization of 
a new school which shall take boys from 
the shop and from nowhere else—which 
shall make it a fundamental requirement 
for admission that the applicant shall have 
served an apprenticeship or its equivalent. 
It needs no gift of prophecy to foresee 
that the graduates of such a school would 
be men whose interest in life would center 
in the design and construction of machin- 
ery, and not in this everlasting program 
of weighing and measuring, testing and 
the figuring of efficiencies, etc. 

There is another aspect to this whole 
matter which relates to the subject of self- 
support, or partial self-support, by stu- 
dents. Pretentious experiments have been 
made in this direction which have failed, 
and from the failures the impression has 
gone abroad that the idea of systemati 
cally offering means for self-support is 
Those who know most 
about these experiments set the Jeast value 
upon them; but, regardless of such con- 
siderations, it should be remembered that 
all the efforts which have been made in 
this connection have aimed to supply an 


impracticable. 


opening for unskilled labor only—a fact 
which alone added enormously to the diffi 
culties of the experiment. The plan here 
outlined contemplates the assemblage in 
considerable numbers of students who are 
already skilled workmen. In view of Mr. 
Higgins’ demonstration—for it is nothing 
less—of the practicability of the college 
shop being a real productive shop, is there 
any serious difficulty in the way of paying 
such students for the work done? I am 
unable to see it. On thé contrary, I be- 
lieve that the plan here outlined offers a 
field for a most fruitful experiment, and a 
result of which competent educators have 
long dreamed. 

Such a school, it is needless to 
would in the highest possible degree 
resent Americanism and the 
tradition—the tradition 


Say, 
rep- 
best 
that 


true 


American 
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here every man shall have a chance. En- 
dow it with sufficient funds to enable it to 
pay salaries which will attract men, as 
teachers, who, in commercial life, have 
acquired experience as designers, construc- 
tors and administrators, and engineering 
education will enter upon a new phase. 
The art of conducting a machine shop be- 
comes every day more and more complex. 
There is a large and unoccupied educa- 
tional field for this class of work, which 
is just as appropriate to systematic teach- 
ing as any that exists, and for which men 
to-day can fit themselves only by the old 
process of “picking up” information in 
scraps. Men who can do such work are 
in great demand, and it is time something 
was done to fill a proven want. Can 
anyone doubt the quickening effect through 
all the machine shops of the land of such 
a goal for ambitious boys? It makes one’s 
blood tingle to contemplate what such a 
school could do both for humanity and 
for the country. Build it as large as you 
may, it cannot be made large enough to 
hold the students that would flock to its 
doors. 





Building Gun-Mounts at Water- 


town Arsenal, 
3y the courtesy of Colonel Reilly, in 
command of the Watertown ( Mass.) Ar- 
senal, a representative of the “American 
Machinist” recently spent a pleasant and 


profitable hour in looking through the 
various departments of that interesting 
establishment. The Watertown Arsenal 


is probably best known to mechanics and 
engineers generally through the high repu- 
tation of its testing department. Little 
attention was given, however, to this de- 
partment the 
walk through and a casual glance at the 
various apparatus being all that the time 


on present visit—a mere 


permitted, An interesting series of de- 
flection tests of round rods and of tubing 
These 


two 


was noticed in passing. rods or 
tubes carried in 


bearings about 3 feet apart; pressure is 


are each swiveled 
then applied to the center of the specimen 
about 4 apart, 
deflection, and the 
piece is then constantly rotated at a high 


bearings inches 


causing considerable 


by two 


speed until it gives out, the number of 
the 
case of a solid rod 1 inch in diameter the 


rotations being accurately noted. In 


deflection was apparently 14 inch or more, 
which had 
result. 


shown 
without 


and one specimen was 
stood 80,000,000 rotations 
Some very thin tubes were being similarly 
tested, but with less deflection. Arrange 
ments are provided in the apparatus for 
applying a longitudinal pull or thrust to 
the piece in combination with the lateral 
pressure. In some cases the lateral pres- 
sure is applied by a weighted lever, and in 
other cases a positive deflection to a meas- 
ured the These 
tests are, of course, of great value and im 


distance is condition. 


portance in connection with bicycle or 


automobile construction, and on account 


of the great number of rotations required, 





an air 
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and also the number of specimens fur- 
nished, the eight or ten machines are kept 
running quite constantly. 

Watertown Arsenal is, however, a man- 
ufacturing plant of great importance to 
the government in its later military de 
velopment, its business being the build 
ing of the carriages, turntables, elevating 
gear, or what are technically and 
familiarly called the “mounts,” for the 
various guns manufactured at Watervliet 
It also manufactures large 
numbers of projectiles. It has, therefore, 
a complete machine construction plant, 
with machine shop, foundry, blacksmith 
shop and erecting shop, 


ec. 


or elsewhere. 


It must be remarked in a general way 
that the buildings and their equipment are 
antiquated and inadequate for the require 
ments of the present day. The machine 
shop, for 
large tools, a 16-20 foot Niles boring mill, 


instance, contains some very 
none too large for some of the pieces to 
be handled, another boriig mill, 


without the extension, a horizontal boring 


large 


mill to correspond, a very large open-side 
planer, etc., with no room to spare around 
them—these tools being all in use and with 
only hand-operated chain hoists for hand 
ling the work. 

The the gun 
carriage is mounted on conical rollers, the 


turntable which carries 
under face of the ring and the top face of 
the base ring being therefore bevel in 
stead of flat. with the 
other machined surfaces, are turned upon 


These bevel faces, 


the big Niles boring mill, and a special ar 
rangement has been applied to the ma 
chine for these bevel faces. To the center 
of the the 


tached a with an arm extending 


cross-rail of machine is at 
bracket 
backward, and to the face of this arm is 
secured a slide pivoted near the crossbar 
the back 
\ tool-carrying saddle work 


and adjustable vertically at end 
of the arm. 
along this slide, fed along by screw and 
star. Raising or lowering the outer end 
of the slide changes the bevel as required 
found to be very effective and 

In the 


weight 


This rig is 
satisfactory. hop was being turned 
i steel 
the impact testing 
lathes at 


ing projectiles. 


a set of or drop pieces for 


machine, and several 
one end are 


‘] hie 


employed in turn 


projec tiles then 11) 


hand were of cast iron, apparently 12 
inches in diameter by 3 feet long, pointed 
and both the point and the side turned 
with a copper ring an inch wide or more 
expanded into a dovetailed groove near 
the rear end. These projectiles are used 
in seacoast-defense mortars, and ar 


charged with high explosives 


The line of work produced here, of 
course, calls for heavy castings, and th 
requirements are evere as to the meta 
A piece forming one-half of a base ring 
for a large gun mount, and weighing mors 
than 13 tons, was ready for pouring. Thi 


cupola not used for these heavy ca 


ings, the entire charge required, and some 
hing in excess, being melted at once 


- < . Py 1 ] 
turnace and all ti 
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when ready, the surplus metal being used 
for projectiles. Only natural draft is re- 
quired for the furnace. A sight hole at 
the back permits a perfect view of the 
molten metal, The glow of it is too in- 
tense for the naked eye, but a special 
glass, composed of sheets of different 
colors, permits a clear view of the surface 
of the fiery lake. Before pouring, a small 
ladleful of the metal is dipped out and 
test pieces are poured. Occasionally heavy 
weights of lead are required to be cast 
vhere, and the lead is melted in a cupola 
without blast. This practice is not above 
criticism, as, of course, some of the lead 
is wasted, but it saves the cost of build- 
ing a more suitable furnace. 

The blacksmith shop at the Watertown 
Arsenal is of much greater importance, 
relative and actual, than in many of our 
modern manufacturing establishments. 
Forgings are still more to be depended 
upon than any steel castings for the more 
responsible working parts of the gun 
mounts, and they are therefore insisted 
upon, and this gives the shop much inter- 
esting and difficult work to do, and it is 
uot an easy thing to find the skilled and 
reliable blacksmiths for the work. 

Here is a large ring in the fire to be 
welded, It is, say, 10 feet in diameter 
and made of a bar about 8 inches wide 
and 114 inches thick, rolled flatwise. The 
ring when finished will have a lot of holes 
around it for the trunnions of the conical 
rollers under the turntable, serving to 
space the rollers equally and to keep them 
in correct position. The ends of the bar 
are neatly fitted together in a V shape, 
and then clamps are fastened about 30 
inches each side of the joint, with a rod 
o1 chord connecting the two. This chord 
has a right and left turnbuckle in the 
middle, and when the joint is brought to 
the proper welding heat a tightening of 
the rod applies the necessary pressure to 
the joint, and the welding is practically 
done in the fire, so that when the ring is 
lifted out to the anvil but little hammer- 
ing is required. As the ring for welding 
is laid flat upon horses of suitable hight, 
the bar stands edgewise in the fire, and 
the skill which directs the heating so that 
the top of the bar shall be as hot as the 
bottom—and the heating of the entire 
weld is delightfully uniform and satisfac- 
tory—is one of those things, of which 
there are still several, which are not ac- 
quired in the trade schools, and which can 
only be learned by the actual and respon- 
sible doing of them. 

Probably not many readers of the “Am- 
erican Machinist” have ever informed 
themselves as to what becomes of the 
numerous test specimens of armor plate 
that are shot at and knocked to pieces at 
the official proving grounds. They would 


seem to be as worthless as anything can 
be, and we might expect to see them 
cumbering the ground like the discarded 
hot water tanks in the vacant lots of upper 
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New York city. They are ugly and incon- 
venient to handle, and they have the spe- 
cial disadvantage of being more highly 
carbonized upon one side than upon the 


other. Well, these discarded plates are 
brought to this arsenal in large shipments, 
and are here worked up into the various 
levers and other parts of the gun mounts. 
Each plate, or rather, usually, a part of 
a plate is laid flatwise in a large rever- 
beratory furnace, with the hard side up- 
ward, the top of it is covered with a lot 
of wrought iron scrap, and the mass is 
heated until the wrought iron flows and 
comes into intimate contact with the plate, 
absorbing the surplus carbon. The plate 
is then worked under the steam hammer 
into a billet of convenient shape for fu- 
ture use, and a test piece from it goes to 
the laboratory. 

The erecting shop at the arsenal, being 
the most modern of the buildings, is also 
the most satisfactory, the most obvious 
remark which it provokes being as to its 
inadequate size and its unavoidably 
crowded condition. Here is an electric 
traveling crane with a span from wall to 
wall and commanding the entire floor of 
the building. Various mounts of differ- 
ent styles and sizes are in various stages 
of their assembling. The guns for which 
the larger mounts are constructed it is 
not necessary to bring here, and they, of 
course, are not seen. A 5-inch rapid-fire 
gun, however, is here, with its entire op- 
erating mechanism nearly complete. This 
is not what is technically known as a 
“disappearing” gun, which is aimed while 
down, rises and discharges instantly, and 
then goes backward and downward with 
the recoil; but it also is raised for firing 
and is lowered behind the defenses when 
not in use. A vertical cast-iron cylinder 
is sunk in the earth, and inside this 
moves freely a steel cylinder, upon the top 
of which is secured the turntable, the car- 
riage and the gun, the elevating and 
training mechanism, the operator’s plat- 
form, in fact all the appurtenances of the 
piece when in use. A central weight of 
lead suspended by three chains, which 
pass up over sheaves running in brackets 
attached to the inside of the cast cylin- 
der and down to the lower edge of the 
steel cylinder, balances the entire weight 
of the gun and its mount, so that the gun 
is either raised or lowered with equal ease 
by a man standing below and operating a 
pinion and rack. The mount rises and 
falls about 3 feet. This is the gun with 
which Admiral Melville said it is possible 
to put four shots into the air before the 
first falls to the ground. The hopeless- 
ness of attacking with ships such elusive 
devices as these is self-evident to the non- 
military mind. The kindness of the fore- 
men of the various departments in show- 
ing everything of interest and in calling 
attention to many things that otherwise 
would not have been noticed is appre- 
ciatively and gratefully acknowledged. 





January II, 1900. 


Letters from Practical Men 


Circumstantial Evidence. 


Editor American Machinist: 

I recently had the privilege, or what- 
ever one may choose to call it, of serving 
as a juror for most of the court days of 
a calendar month in one of the criminal 
courts. While in attendance there, I[ 
heard quite a lot about circumstantial evi- 
dence. Several fellows were excused 
from serving in different cases that came 
up because they said that they could not 
convict upon circumstantial evidence. In 
order to be able to determine that a cer- 
tain crime has been committed and that a 
certain man did it they must have direct 
and positive evidence from witnesses who 
were present and saw the act committed. 

Well, that may be, or it may not be, all 
right when you are talking about hanging 
a man, but I, as a mechanic, kept wonder- 
ing all the while how it would work if we 
carried the same thing into the machine 
shop or into the engineering profession. 
How much is there that we really know; 
how much of what we are constantly and 
successfully doing are we led to do by 
anything but circumstantial evidence? It 
is very necessary at times for us to know 
the state of things in the cylinder of a 
steam engine, but we are not able to get 
into the cylinder, and we couldn’t stand it 
very well in there, anyway. It cannot be 
said that we ever get any direct and im- 
mediate testimony from the inside of the 
cylinder when steam is on and the engine 
is running up to speed. Is not an indi- 
cator card a piece of circumstantial evi- 
dence entirely, and is not that evidence 
which it gives, although we so implicitly 
rely upon it, a matter of inference and de- 
duction rather than of direct and positive 
information? In the clearest and straight- 
est and strongest testimony that we can 
get from any witness, whether in matters 
legal, matters mechanical, or what not, 
we must still depend upon circumstantial 
evidence as to the credibility and compet- 
ence of the witness, and the reliability of 
the steam engine indicator has been estab- 
lished, but still inferentially, by years of 
trusty service. 

We have learned, by the long and slow 
accumulation of circumstantial evidence— 
evidence characterized by marvelous un- 
animity, if not monotony, the necessity of 
censtantly lubricating running machinery. 
Some of us have been more slow to learn 
the lesson than others. Those who have 
been the readiest to accept circumstantial 
evidence have got there first. Those who 
absolutely reject circumstantial evidence 
might never get there at all, Suppose that 
we drop the circumstantial evidence and 
go in for direct and positive evidence alone 
and see where we are. Say that we have a 
nicely running line shaft that has been in 
comfortable operation for a number of 
years, and which we have kept constantly 
oiled on the demands of circumstantial 
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evidence. We resolve that for the future 
one of the hanger boxes near the middle 
ot the line shall not be oiled except upon 
direct and positive and incontrovertible 
evidence that oil is needed. The other 
journals we will oil as we have been in 
the habit of doing, or we may so implicit- 
ly accept the circumstantial evidence in 
the case as to apply automatic lubricators. 
We all know where the trouble will begin 
on that line shaft, and where it will con- 
tinue and augment until circumstantial 
evidence is vindicated and established, or 
until that shaft is wrecked. Things run 
along very nicely as usual for a while, and 
then we begin to have the gentlest pos- 
sible hints, or the minutest items of cir- 
cumstantial evidence, that friction is in- 
creasing and oil is desirable. The journal 
begins to get warm, as we could discover 
if we felt of it, and then it begins to 
squeak, as we are compelled to acknowl- 
edge. We might easily infer from this 
that oil was required, but we have set out 
to know directly and without any infer- 
ence in the case, without any tracing of 
the relations or sequences, and so we have 
to decide that we have as yet nothing but 
circumstantial evidence as to the condition 
ot that journal. The journal gets hotter 
and the squeak becomes more piercing 
and persistent, This is not any addition 
to or modification of the type of evidence 
presented, but just an intensification of 
the same. Jt is still entirely circumstantial 
and we must still reject it. By and by 
the sparks begin to fly, and after a while 
the metal begins to get red hot, but we are 
waiting for positive evidence. The shaft 
finally breaks off in the journal, and the 
end of it swings around and knocks all 
the circumstantial evidence nonsense out 
of our head, if it doesn’t knock any other 
sense into it. As to what would have 
been positive and direct evidence in the 
lubrication case, according to the demands 
of some of the sticklers for it, I am unable 
to say. 

Engineers and inventors would have 
made but meagre progress if they had al- 
ways, or if they had ever, insisted upon 
anything but circumstantial evidence. 
They have traveled upon hints instead of 
upon orders. There have been no finger- 
posts along their pioneer paths, and they 
still travel as before. The certainties of 
the way, the correct mapping of the route 
and tlie precise locating of every landmark 
come late if at all. 

Circumstantial evidence is, perhaps, no- 
where to be more constantly consulted and 
more generally followed than in the man- 
agement of men. The faculty of success- 
fully securing and maintaining satisfactory 
and comfortable shop conditions and rela- 
tions may be said to be instinctive or in- 
nate, but it largely consists in a certain 
alertness in collecting and absorbing cir- 
cumstantial evidence. The “American 
Machinist” not long ago editorially sug- 
gested that when men leave a shop of their 
Own volition, apparently because of some 
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grievance or dissatisfaction, and while 
their services are still desired within it, 
they should be requested to state the rea- 
sons for their leaving. This would be ask- 
ing for direct and positive, instead of cir- 
cumstantial, evidence in the case, and the 
evidence so obtained might be of value, 
only that it must generally be received too 
late. The fact is that a foreman or a 
superintendent to be most _ successful 
should be alert in discovering and absorb- 
ing circumstantial evidence as to his men 
and their relations. He should know right 
aleng, and not after a while, whether 
things were going all right, and if not 
why not, and it should be a very rare 
thing for any man to surprise him with 
cemplaints so acute as to warrant the 
throwing up of what ought to be a good 
job. TECUMSEH SWIFT. 





Forming Tools for Automatic Screw 
Machines —A Record for Set- 
ting up Automatics — A 
Screw Cutting Job. 


Editor American Machinist: 

Your correspondent, R. Wagner, has 
evidently had something wrong with the 
circular tools he has used on his auto- 
matic screw machine. I had a Cleveland 
screw machine in my charge, and, al- 
though I prefer the straight tool, I did 
not find so much difference in the output 
as he did. As regards resetting after 
grinding, there is really no difference be- 
tween them. I used a short piece of steel 
to get the exact hight of the cutting edge 
from the rest. This piece of steel was 
exactly the*same hight when resting on 
the cross slide as the spindle center, and 
its top then gave the correct position of 
the cutting edge. Probably R. Wagner 
has got the tool post on the wrong side of 
the center, as he says a circular cutter has 
not enough clearance. The tool posts are 
of different hights, the front one being 
higher than the back ones. I once had 
this trouble, and then the tool did give a 
lot of extra trouble in grinding, and 
varied the size of work very much, but 
after exchanging them it was all right. 

We had many different jobs for our 
automatic, to facilitate the 
changing of tools I hit on the following 
plan: I had each hole in the capstan head 
numbered; each row of holes on the 
cross-slide cam drum, and the cam plates 
were treated in the same way. The gear 
wheel which contains the tee-slot and 
carries the studs for operating the capstan 
head was divided into 100 parts and num- 
bered at every 10. When any job was 
once set right a complete record of the 
position of cams and tools was entered in 
a book kept for that purpose, so that a 
repeat job required very little time in set- 
ting up, and as many different jobs have 
a family likeness, this facilitated setting 
up for new work. 

Years ago I helped on rather a startling 
job. A square thread screw, 144 inches in 


‘ 


and so as 
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diameter and over 3 feet long, had to be 
made in a hurry, and as no screw-cutting 
lathe was available, and time prevented it 
being sent away if it were possible to do 
it at all, we looked around and found 
some old square thread dies, which, on 
trial, proved to give nearly ™%-inch pitch; 


but it was important that the thread 
should be within a small fraction even 
per inch, So we set to work. Having 


turned the screw by hand, we scribed four 
lines at equal distances apart circumfer- 
entially and all the length of the screw 
part, true with center line. One of these 
lines we divided equally into %-inch 
parts, that being one-fourth of the thread 


pitch. Then mounting the screw in the 
hand lathe, these divisions were scribed 
round, and a hole was scribed at the 


proper junctions with a drill a little less 

in diameter than the width of the thread 

space. We found that the dies followed 

these holes, and a satisfactory thread was 

cut, which answered for the purpose it 

was required for. Ep. A. BAINes. 
Gainsborough, England. 





Mixed Motors. 
Editor American Machinist: 

A great many persons have cherished 
ideas of prime movers working by mixed 
agents, steam and _ air, 
prominently in the old “Cloud” engine, 
and steam and the products of combus- 
tion, as shown in many abortive efforts, 


shown most 


as 


perhaps most prominently in the locomo- 
tive “Vampyre,” built at the old Novelty 
Works, New York, something like half a 
All of these “mixed 
tors” have been failures so far, but that 


century since. mo 
does not hinder the truly inventive mind 
from bobbing up serenely with a “new” 
mixed motor at regularly recurring inter 
vals, and just now, because the problem of 
the automobile motor has lured so much 
“of the inventive talent of the country 
away from flying machines and perpetual 
motion schemes, there is a very promising 
crop of mixed motors coming forward, 
One man, stated to be a mechanical and 
civil engineer, and who is said to have 
“established a reputation” through his re 
cent discovery of a process for the con 
refuse 
have a 


sawdust and sawmill 


calcium 


version of 
into 
mixed motor in operation which he has 


carbide, claims to 
dubbed “The Hydro-Electric,” “inasmuch 
as the motor is composed of a number of 
clements, in which water and electricity 
So far, the no- 
tice of this new marvel smacks strongly 


form prominent parts.” 


of the vocabulary of the engineering re 
porter for the daily newspapers. 

The inventor is quoted as himself say 
ing: 

“T cannot go to structural details con- 
cerning the motor, as I have not yet se 
cured patents. I have designed the ma 


chine for operating my carbonized ma 


chinery, of which I expect to install plants 
throughout the country. The motor may 


be used for many other purposes, such as 
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cGperating street boats, supplying 
electric light or pumping water for private 
residences, and as a motive power for ve- 
hicles; in fact, in any place where a pow- 
erful motor of light weight is required. 
A 10 horse-power motor, as constructed 
jor a carriage or boat, world not exceed 
125 pounds in weight, and the 2 horse- 
power machine I now have in operation 
weighs 46 pounds, but in this I have not 
attempted to reduce the weight. The mo- 
tor operates at a moment’s notice by con- 
necting a lever with a key, which puts an 
electric battery in circuit, and it is as 
easily controlled as a steam engine; in 
fact, when once started, requires no 
further attention, 

“The principle upon which my motor 
operates is equivalent to building a fire 
directly in a vessel of water; the water, 
taking up the entire heat, becomes ex- 
panded into steam, and thus produces 
mechanical energy by so doing. The hot 
gases escaping from the smokestack of a 
steam boiler or the high temperature of 
the exhaust of a gas engine is entirely ob- 
viated by my system of motor, and it will 
exceed, in point of economy, more than 
50 per cent, of the best steam engine prac- 


cars, 


tice. 

“In order that the operation may be 
more thoroughly understood, I may state 
that atmospheric air is charged with car- 
matter. This mixture is ig- 
nited by an electric current, producing ex- 
pansion and a high temperature. At this 
instant it is brought into contact with 
water, broken into minute proportions, 
the water being converted into vapor in- 
stantaneously, which reduces the tempera- 
ture and increases the pressure, which 
acts upon a piston and is converted into 
mechanical power. The whole operation 
is automatic and continuous, and we have 
practically a steam engine without a boiler 
or exhaust steam.” 

While there really is a difference both 
from the Patent Office and the practical 
operation standpoints, ’twixt tweedle dee 
and tweedle dum, there is nothing in this 
statement, as quoted, to show that he will 
ever obtain patents of any breadth, or se- 
cure any results superior to those obtained 
by the plain, ordinary gas engine. The 
inventor's remarkably modest claim that 
his motor will exceed 50 per cent. of the 
hest steam engine practice is undoubtedly 
intended to say that the economy of his 
motor will exceed that of the best steam 
engines by 50 per cent., which is quite an- 
other thing, but yet not beyond the econ- 
omy of a good gas engine of ordinary 
construction. Just what he proposes to do 
seems to be this: To use an ordinary gas 
engine and inject a spray of atomized 
water into the combustion chamber at the 
moment of ignition, thus “reducing the 
temperature and increasing the pressure,” 
as the professor ingenuously puts it, and 
s© augmenting the efficiency and lowering 
the temperature of the exhaust. On the 
face of things this inventor is either using 


Lonaceous 
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his hat for a megaphone or else is a will- 
ful prevaricator, with a view to drawing 
money from the pockets of that perennial 
crop of gape-mouthed quick believers 
who are ever ready to give up their wealth 
to anyone who promises impossibilities of 
any nature, from paying 10 per cent. a 
week interest on deposits to obtaining 
motive power by wholly new and un- 
likely methods. 

The field of the prime mover has been 
well explored. Nothing of startling ad- 
vantage is to be expected from any engine 
or motor which uses heat in connection 
with air or water. Just now the whole 
range of motor possibilities is being tra- 
versed in the interests of automobile pro- 
pulsion by minds of every grade, from 
that of the beginner who is eager to an- 
nounce his comprehension of the funda- 
mental principles which govern the action 
of the ordinary high-pressure steam en- 
gine, to those who are really conversant 
with what has been done up to date. 
Thousands of men are perfectly aware 
that whoever can produce a motor really 
swfited to the requirements of road-wagon 
service has the world at his feet, and 
raany of the searchers for the new engine 
are bitten by the mixed motor bug, while 
many others have pinned their faith to 
the independent combustion chamber gas 
engine, in which a pressure is established 
in a combustion chamber separate from 
the working cylinder, and led thence to 
double-acting working cylinders, in the 
steam engine manner, the charm of this 
idea lying in the rosy promise of a double- 
acting reversible motor without a steam 
boiler. One large concern, capitalized 
well up into the tens of millions, is now 
“patenting” and experimenting with the 
old “Lenoir” flying piston gas engine, us- 
ing the piston impulse to compress an 
enormous assemblage of coiled springs, 
which springs in turn actuate pawls which 
drive ratchets secured to the driving 
wheels or driving axles, In this scheme 
a very low charge compression is effected 
by foot treadles, the action of the motor 
not being automatic, but being wholly 
governed by the muscular effort of the 
driver in compressing the charge in the 
cylinder. It is conceivable that such a 
scheme might be the preduct of the brain 
of an aged amateur in mechanics, as this 
motor actually was; but it seems aston- 
ishing that it should be taken up seriously 
by a concern very largely engaged in the 
construction of bicycles and motor 
wagons, as it has been. The flying piston 
gas motor was never able to give a useful 
effect greater than about 5 per cent. of the 
possible full efficiency, owing to the low 
compression of the charge, and this low 
compression is an essential feature of the 
scheme specified, as the compression has 
to be made by the muscular effort of the 
Again, what engineer, in 
senses, would advocate a power transmis- 
sion by spring compression and pawl and 
ratchet driving? 


driver. his 


Yet I saw this vehicle 
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so driven in action, and was seriously in- 
formed that it “‘was believed to hold the 
germ of the coming motor wagon.” 

To go back to the “mixed motors” of 
ancient times, the “Cloud” engine, which 
simply pumped a certain quantity of air 
into its steam boiler, had many admirers 
and advocates, and died hard, because the 
air was pumped into the boiler in variable 
quantities, and when very little air was 
used the “Cloud” engine gave results 
equal to a steam engine, which it really 
was, 

The “Vampyre” did precisely what 
this inventor proposes to do, but used 
coal for fuel, and a steam boiler, in- 
stead of a gas engine construction. The 
fire was inclosed in the boiler, and the air, 
to effect combustion of the coal, had, of 
course, to be pumped into the boiler 
against the full-working pressure. The 
“Vampyre” was a fair-sized locomotive, 
and was fully completed, and made one 
run of, I believe, something like 50 miles 
and back on the road. She worked very 
hot—hot enough to blue her cylinder 
heads and piston rods, and a fine coal ash 
grit went through her hot valve chests 
and cylinders, and cut the valves and cyl- 
inders and pistons so that the “‘Vampyre’”’ 
needed a rebuild after her one trial run. 
She never got it, but ended her unlucky 
flight then and there. This is the brief 
story of two mixed motors, once the cen- 
ter of high hopes in New York city. 
Many others have been constructed at 
various times and places, and not one gave 
results sufficiently favorable to warrant 
commercial use. That various ‘“‘profess- 
ors” will continue to invent miraculous 
new mixed motors, and that credulous in- 
vestors will continue indefinitely to drop 
their good money in such schemes, cannot 
be doubted. Scripture says, ““The poor ye 
have always with you,” and experience 
proves that we have also with us con- 
tinually, the rich and foolishly credulous, 
who are always ready to put money into 
mysteries. HucuH Do nar. 





A Defective Arrangement for Lathe 
Spindles. 


Editor American Machinist: 


Some lathe manufacturers still make 
hollow spindle lathes in which the spindle 
does not run clear through the rear box. 
This is very bad practice, as there is 
bound to be more or less grit work into 
the bearing and cause trouble. I am run 
ning one now into which I shall shortly 
have to put a new spindle, or-.fix it some 
other way. The lathe is in first-class or- 
der other ways. I am thjnking of splicing 
the spindle. Perhaps some of your read- 
ers can give me their experience in a case 
of this kind. It might pay to scrap the 
lathe, but I cannot convince the “Old 
Man” that that would pay. 

When I fix it, I shall put the spindle 
clear through the rear box, sure. 

W. A. BricH1 

Decatur, IIl. 
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The German Prompter and Calendar. 


Editor American Machinist: 

I am just in receipt of a letter from Mr. 
H. Jaehn, Thurmstr. 59, Berlin, N. W., in 
which he expresses his satisfaction at the 
notice given his handy prompter and cal- 
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THE GERMAN CALENDAR AND PROMPTER. 

“American Machinist,” and also asks me 
to use my good offices in having his name 
given as the inventor, and citing a further 
improvement, the inclosed 
sketch, in which the position of the drop 
leaf has been so changed as to make it a 
portion of the bottom of the box. This 
aims at providing a safeguard against ne- 
glect in removing all of the papers by 
tumbling them out when the calendar leaf 
is dropped. Henry Hess. 

3erlin. 
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Gage Glass Packing—Shop Horses. 
l-ditor American Machinist: 

In the there 
appeared an article on a then recent steam 


“Technische Rundschau” 


boiler accident, which stated that the re- 
sult of investigation showed that the water 
gage cocks were in good condition, but 
the lower packing ring was so spread out 
as to cover the opening in the glass and 
brass nearly entirely, so that when cold 
there was only an opening of about 2% 
millimeters, or say one-tenth of an inch. 
When hot, this opening was naturally 
smaller, and the rubber had perhaps 
covered the entire opening so as to give a 
false glass-reading and 
the explo:ion. 

Fig. 1 meant. Fig. 2 
shows a simple means of preventing such 
a condition, which is adopted in some 
German boiler rooms. The rubber pack- 
ing ring is placed between two thick cloth 
rings, which shave no tendency to bulge 
out under pressure, nor to expand with 
heat. In such a case, an ounce of preven- 
tion may prevent several tons of boiler 
plates being driven through walls and 
roof and scattered over the universe. 

Very good “horses” can be made out of 
old boiler flues of from 3 inches diameter 
upwards. They are left round for the 
legs, and the upper bar, as well as the 
cross-bars between the legs, can be flat- 


indirectly cause 


shows what is 
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tened. It costs more to weld these parts 


together than to rivet them, but the extra 
neatness and strength are well worth the 
difference. For boiler shops where very 
heavy work is done these are very ser- 
viceable; they stand no end of banging 
around; red-hot rivets dropped on them 
do not affect them. G. 





Two Experiences With Steel—Cut- 
ting Smooth Threads—Expan- 
sion of Steel in Hardening. 

Editor American Machinist: 

A while ago I had some small worms 
to make, and in cutting the threads I 
stumbled upon what seemed to be a pe- 
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GAGE-GLASS 


culiar grain in the stock from which the 
worms were made. 

The material was tool steel, and a num 
ber of worms being wanted to drive the 
for 
upon presses, | made them up in pairs; 
that is, the thread 
of length of a piece of 


gearing some revolution counters 


was cut in the center 
stock having a 


taper shank upon each end, the last opera- 


[ | 
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planed against the grain. 
Pieces would start from in front of the 
tool with needle points, and following the 
thread around the piece, flake off in pieces 
about % inch long, being about 1-16 inch 
wide by 1-64 inch thick at the end last 
separating from the thread. 

This would not do at all, as the worms 


wood when 


were to drive a split gear of brass, one 
side of the gear having two more teeth 
than the opposite side, and the teeth being 
small any roughness of the worm would 
rapidly wear the teeth enough to make it 

Noticing the peculiar way 
the flaked off, I, through 
mere curiosity to see if it would make a 
difference, but without faith that it would, 


useless. 
which 


in 


stock 
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PACKINGS. 
reversed the piece on the centers of the 
lathe, so the tool in cutting would pass 


over the thread in the opposite direction, 
and was much surprised to find that it en 
tirely remedied the trouble. I had eight 


pieces to make, and in every case where 
they started to cut rough the same method 


I called the 
the 


worked entirely satisfactorily. 


attention of others in the shop to 
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tion being to part the piece in the middle, 
giving two worms to use. 

In cutting the thread for the first piece, 
when about half the depth of cut 
reached, the sides of the thread began to 


Was 


rough up badly. It acted like a piece of 


OLD 


matter at the time, and have talked it over 


measure 
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BOILER FLUES 


with many since, but have never heard oi 


a similar case. 


“ 


Another time I was making some 


pieces out of inch 


Stubb’s drill rod. I followed the usual 
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method of lapping to length by holding in 
ar. upright groove in a block on a plate 
with emery flour on it. 

Having no good way to grind the ends 
off before lapping, I turned the piece 
pretty close to length and hardened at a 
low heat, and found that some of the 
pieces had shrunk in length so that 
there was too little left to finish out in 
lapping. As an experiment, I took the 
pieces and hardened them a second time, 
but with a much higher heat than I would 
consider advisable to use for a good cut- 
ting tool, and found that the pieces had 
increased in length enough to leave ample 
stock for lapping to length. One piece I 
inch long had increased 114 thousandths 
inch, as shown by measurement with a 


micrometer, FLorin. 





Responsibility for a Belt-Lacing Ac- 
cident — Responsibility for a 
Broken Beam-Strap Made 
to Drawings. 


In an action brought by Annie Linnott 
against the Nashua Iron and Steel Com- 
pany for damages resulting from negli- 
gence causing the death of John Linnott, 
the trial court of New Hampshire ren- 
dered judgment in favor of the defendant, 
which judgment, on appeal, was set aside. 
The Nashua Iron and Steel Company 
were manufacturers of car axles and 
heavy forgings. Linnott, who was em- 
ployed by the defendant, was assisting an- 
other workman, as instructed by the 
superintendent, at his work at a lathe in 
one of the shops. One of the belts parted, 
and it became necessary to lace it. Lin- 
nott was instructed to go upon a platform 
which was about 2 feet 8 inches below the 


shaft, and assist in lacing the belt. The 
shafting and pulleys were in motion, 
making about 225 turns per minute. The 


only instructions given to Linnott were 
“to hold the heft of the belt off the shaft,” 
and to “be sure and hold it on the plain 
piece of shaft.” 

Three or four minutes after Linnott 
and the workman whom he was assisting 
had taken their positions, the belt was 
suddenly drawn from the workman’s 
hands and Linnott was snatched from the 
platform, carried around the shaft and 
killed, The defendants did not deny that 
they knew the work in which Linnott was 
engaged was dangerous, but they main- 
tained that Linnott was aware of the dan- 
ger, or could have been so if he had exer- 
cised proper care, and that consequently 
he assumed the risk; but the plaintiff con- 
tended that the danger was concealed and 
Linnott was not fully aware of it, and 
could not have discovered it by the exer- 
cise of due care. The court held that al- 
though Linnott was told to “hold the heft 
of the belt off the shaft,” this was not 
sufficient warning of the danger, since it 
did not appear that he knew the belt was 
liable to “crawl” if he did mot do as he 
was instructed; and, further, that the evi- 
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dence introduced as to Linnott’s knowl- 
edge of his surroundings and his appre- 
ciation of his danger was not sufficient to 
charge him with the risks incident to his 
work. 

Some months ago the Nashua Iron and 
Steel Company was successful in an ap- 
peal taken by it to the United States Cir- 
cuit Court of Appeals in an action brought 
against it by one Bush. 

The Nashua Iron and Steel Company 
had agreed to manufacture and deliver 
to Bush, the plaintiff, a forged iron beam- 
strap of the best hammered scrap iron, of 
the dimensions particularly described, to 
be used for a steam engine. Bush fur- 
nished the beam-strap to a steamer in 
Canada. The beam broke down and 
caused some injury to the boat and a loss 
of its use. A suit was brought against 
Bush by the owner of the steamer for an 
alleged defect in the beam-strap. A re- 
covery was allowed against Bush, and he 
in turn sued the Nashua Iron and Steel 
Company. The shape and dimensions of 
the beam-strap were prescribed by Bush. 
An expert testified that for the work 
which the engine was set to do the size 
of the strap was insufficient. He also tes- 
tified that it was a matter of common 
knowledge that for all parts of machinery 
of this character a certain margin is cus- 
tomarily allowed for safety, which, in this 
instance, he put at a figure beyond what 
he computed to have been provided by 
the dimensions specified. The Nashua 
Iron and Steel Company claimed that the 


‘beam-strap was unduly strained in being 


set upon the spider, and also by reason of 
the foaming and priming of the boilers, 
and they requested the court to charge the 
jury that if they found that the beam-strap 
was constructed of the form and size re- 
quired by the drawing furnished by the 
plaintiff, and that the form was unsuitable 
and the size insufficient, and that the acci- 
dent was caused thereby, the defendant 
was not liable. This the trial court re- 
fused to do, and the Appellate Court in 
rendering its decision said: “The request- 
ed instruction should have been given, not 
only because it is correct generally, but 
especially, because with reference to this 
class of cases. While, on the one hand, a 
contractor takes the risk of ordinary inci- 
dents of the kind, on the other hand he is 
entitled so far as the question of en- 
hanced damages is concerned, to demand 
that the person ordering the machinery 
and for whom it is constructed should 
likewise make the ordinary provisions to 
guard against the results of such acci- 
dents, including a proper allowance for 
margin of safety.” 
W. Marston SEAsury. 


43 Cedar street, New York. 





A Solder for Aluminum. 


Many mechanics find it difficult to sol- 
der aluminum satisfactorily, either to it- 
self or to other metals, A United States 
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patent for a solder for this purpose has 
recently issued to Charles B. Thwing, of 
Galesburg, Ill. It is thus described in the 
specification by the inventor: 

“It is very desirable that a solder for 
aluminum should melt at a low tempera- 
ture, should adhere readily and perma- 
nently to the aluminum, and form a 
smooth white surface which will not dis- 
color or disintegrate when exposed to 
water or to air containing moisture. I 
have found that an alloy of tin, zinc and 
bismuth, and particularly one in which 
the tin is in excess of the other metals, 
meets these requirements in a very high 
degree. I prefer to use thirty per centum 
or less of zinc, five per centum or less of 
bismuth, and sixty-five per centum or 
more of tin. I do not, however, limit my- 
self to these proportions, as other pro- 
portions may be employed. My solder 
works well on brass, copper, nickel, iron, 
and other metals with zinc chloride as a 
flux. My solder is made, preferably, by 
melting the ingredients together in the 
desired proportions, and it may be applied 
to the metals to be joined in any known 
or preferred manner.” 





Walter M. McFarland, in writing on the 
subject of “American Competition,” says: 
“The most obvious thing to do, if one be- 
lieves that another runs his works better 
than he does his own, is for him to go 
and see how the other fellow does it; and 
the fact that English manufacturers are 
not asleep, is shown by the great number 
who are visiting America to study the 
methods in the most successful shops. 
Some have even gone so far as to get 
acknowledged American leaders to come 
to England to re-design their works; one 
case being specially notable, because the 
man who was acked to plan the improve- 
ments had been refused admission to the 
works about twenty years before, when 
he, desiring to see one of the best fac- 
tories in his line, had asked permission to 
go through.” 





A motor carriage has recently been in- 
troduced in France which is normally 
propelled solely by an oil engine, but on 
hilly ground is helped by an electric mo- 
tor. The oil engine works at a constant 
speed, and when the vehicle does not ab- 
sorb all the engine’s power the excess 
drives the motor as a dynamo and charges 
accumulators. As the accumulators only 
have to supply power occasionally they are 
kept fully charged, and can therefore 
safely give rates of discharge which would 
seriously damage them if the cells were 
only partially charged. The engine is <'- 
rect-coupled to the dyna-momotor, which 
is shunt wound, and is used to start up 
the engine. The rate of charging can be 
adjusted by field regulation. Changes of 
speed are effected mechanically.—‘‘T lie 
Engineer.” 
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Joseph C. Githens. 

Mr. Joseph C. Githens, inventor of the 
Little Giant rock drill, and for many years 
superintendent of the works of the Rand 
Drill Company, died at his home in Ruth- 
erford, N. J., January 1, aged sixty-five 
years. 

Mr. Githens’ original trade was that of 
a blacksmith, but he early drifted into 
machine work, having been employed at 
one time at the fire engine works of Clapp 
& Jones as a machinist. He was of too 
ambitious a nature, and had too much 
self-reliance and energy to long remain 
an employee, and while the original sink- 
ing of the Hudson River Railroad tracks 
in this city, known as the Fourth avenue 
improvement, was being carried out, he 
formed a partnership with a friend, under 
the name of Nutting & Githens, and fitted 
up a repair shop in the vicinity, depend- 
ing largely upon the repairs of the ma- 
chinery used in that work for business. 
The Burleigh rock drill was in use there, 
and from time to time these came to him 
for repairs, and his thoughts were thus led 
to the improvement of this class of ma- 
chines, The Burleigh drill of that date 
contained all the essentials of the drills 
of to-day, but in what is now seen to be 
crude form. They were large and ex- 
cessively heavy, and great delays were ex- 
perienced in consequence. Mr. Githens, 
with that clear insight into essentials 
which was his chief characteristic, saw 
that a smaller machine, while it might do 
less work per minute while at work, would 
do more per day by reason of the time 
saved in setting up, and his first leading 
departure was the making of the machines 
smaller and lighter. The valve gear and 
other portions of the mechanism were ex- 
ternal and opposed to injury, and a second 
line of improvement was the inclosing of 
everything that could be inclosed. The 
weight of the old drills necessitated their 
being mounted on carriages, which ran on 
rails when used in tunnel work, and after 
a blast the broken rock had to be cleared 
away and rails had to be laid before a be- 
ginning could be made toward setting the 
drills again in position. All this he 
changed by the design of column and ad- 
justable tripod, and later on of shaft sink- 
ing bar, which are now universal. The 
drill itself he also re-designed throughout, 
introducing a number of details which are 
now standard in all drills. In fact, there 
is no greater testimony to his merits as an 
inventor and designer than the manner in 
which he originated details twenty and 
more years ago which still endure as 
standard constructions. His work may be 
summed up by saying that while he found 
the rock drill an operative machine, he 
made it an economic success. 

Mr. Githens was a man of strong in- 
dividuality, pronounced convictions and 
great self-reliance, and to this is to be 
ascribed his action, when still a lad, of 
running away from home and shipping 
before the mast as a sailor on a whaling 
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ship for a three-years’ voyage to the 
North Pacific. He had an absolute con- 
tempt for copyists, and to this, perhaps, 
is to be attributed the fact that he had 
few mechanical friends or associates, sel- 
dom visited other shops than his own, and 
read no mechanical books or papers. Thus 
he denied himself much that he might 
have learned—not so much regarding. his 
machine, for that was a work requiring 
the pioneer in spirit and method, but re- 
garding his shop methods of manufacture. 
Ir came from this fact, however, that 
whatever he did was absolutely his own 
and from his own head, and, measured 
from the standpoint of individual work 
actually done, he was a mechanic of the 
front rank. It also came from this fact 
that he was much less known among me- 
chanical men than he deserved to be. 
There can be no doubt that had he sought 
acquaintances among such men he would 
have been held in high respect by them. 

Measured, too, by its economic impor- 
tance, his work does not deserve to be for- 
gotten, Few labor-saving inventions have 
had a more far-reaching effect than the 
rock drill. Mining operations could 
scarcely be carried out on the present 
scale without it, and the fall in the price of 
silver, which has disturbed the finances of 
the world, is to a considerable degree due 
to its effect in cheapening the processes 
of mining. The product of Mr. Githens’ 
brain has been sold by the thousand, and 
there is scarcely a country in the world 
where they are not to-day at work. From 
this standpoint few inventors have a 
greater cause for self-satisfaction than he 
had. 

Mr. Githens was tall and spare of stat- 
ure, and of great, though quiet, dignity of 
carriage. He was a born executive and 
leader of men, and this, combined with the 
fact that he was a self-made man, made 
him a most successful shop superintendent, 
as such men always are. His men were 
proud of him and of his success, and he 
always obtained willing and hearty service. 
It may be said of him, as of so many of 
the pioneer American This 
was a man, 

It is gratifying to know that he profited 
by his inventions more than inventors usu- 
ally do, and that he died possessed of con- 
siderable property. 


mechanics: 





The Finnish Machinery Market. 

In view of the activity which prevails in 
our export trade and in spite of the zeal- 
ous efforts which we make to retain our 
foothold wherever we have penetrated, 
there are many markets for our machin- 
ery which, apparently, are being entirely 
overlooked. At present we wish to deal 
with only one of these—Finland. 

The sooner the popular delusion that 
Finland is filled with reindeers and Laps 
is removed from our mind, the sooner 
shall we obtain an accurate conception of 
the true state of affairs, 

The principal natural resources of Fin- 


‘ests. 
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land are derived from its immense for- 
The land has also been blessed with 
abundant streams and waterfalls. It is 
thus evident that conditions were favor- 
able for the establishment of a big lumber 
milling and paper producing industry. 
Such has been the case. Not only does 
Finland possess some of the biggest saw- 
mills in Europe, but it has a remarkably 
developed pulp and paper making industry. 
It was the forest wealth of Finland which 
was for its important 
shipbuilding and marine engineering. This 
is an industry which we have not been 
accustomed to associate with this part of 
the world, and yet, the output of the lead- 
ing shipyards (William Crichton & Co., of 
Abo) during the last thirty years includes 
319 steamers, of which 312 were built for 
account of the Russian Government. Dur- 
ing this same period the same works con- 
structed 485 heavy steam engines. Some 
idea may be obtained of the efficiency of 
these works from the fact that they have 
been awarded high distinctions at some 
of the most important international ex 
hibitions, including Paris, 1889. It is in 
teresting to note that these works have 
been in operation since 1840. Another im 
portant engineering firm in Abo is that of 
the “Abo Jernmanufactur Aktiebolag,” 
which is especially engaged in the manu 
facture of steam engines, boilers and rail 
way Cars, 


also responsible 


The importance of Finland as an outlet 
for machinery can best be illustrated by a 
glance at the statistics of importation for 
In 1893 the value of 
the ‘‘machinery and tools” imported into 
Finland amounted to $738,000. Since then 
the values have constantly increased, as 
shown in the following table: 


the last few years. 


1894 $986,000 
eee 1,252,000 
1896 1,762,000 
eee 2,424,200 
1898 2,920,000 


The same constant progress is noticeable 
in the importation of “‘metals and metal 
goods,” from $1,132,000 in 
1892 to $3,228,400 in 1898. 

Detailed statistics for the year 1898 have 
not been published, but from the 


which rose 


as vet 
figures obtainable for 1897 it follows that 
almost 50 per cent. of the machinery im 
ports comes from Germany, while Sweden 
and Norway furnished about 20 per cent., 
and the United Kingdom slightly less, The 
rest is furnished by Denmark, 
and France. The United States was not 
represented by any direct shipment, though 


Belgium 


it is probable that some of the shipments 
from Copenhagen were of American or 
igin. The statistics of “metals and metal 
goods” show us a different state of affair 

The United Kingdom furnishes about 50 


per cent., Germany about 30 per cent 
9 the bal 


selgium, Denmark 


Sweden and Norway 15 per cent 
ance being supplied by 
and France in the order named. 

It is difficult to 
ments concerning the value of the importa 


obtain reliable tate 
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tion of the different classes of machinery, 
but from official Finnish documents we 
gather that the importation of agricultural 
machinery was valued as follows: 


AE ain each sire rarer teem $69,270 
IN eet Sagi, Fale ae aa 128,250 
ee oo Nera Ge ae eg es ne 243,280 


In view of the fact that Finnish agricul- 
ture is only beginning to avail itself of the 
more elaborate machinery used for tillage 
and harvesting, it is not surprising that 
in three years the value of the importa- 
tions increased by almost 300 per cent. 

There is every reason to suppose that 
satisfactory results will follow from the 
adoption of improved machinery, so that 
continued increase in the demand for such 
articles may be confidently expected in the 
coming years, As the product of this 
country has earned a worldwide reputa- 
tion for excellence, handiness and econ- 
omy, it is safe to say that the Finnish mar- 
ket would prove no exception to the rule. 
So that the competition of Germany and 
Great Britain may be met in Finland we 
have but to adopt those methods which 
elsewhere have brought about such satis- 
factory results. 

Still greater expectations may be enter- 
tained in regard to all kinds of electrical 
machinery and appliances. The value of 
such goods hitherto imported, though not 
large, shows considerable progress, as may 
be seen from the following figures: 


MR icacereneiatie seis ar aoalestere $70,120 
BNI Sree ent i ary wtda ghee ecie orceeae 128,210 
ERO ee Or eRe ay ae ore 243,200 


Many factors co-operate to make Fin- 
land a good customer for electrical ma- 
chinery. The total absence of coal, the 
numerous and powerful waterfalls and the 
impediment to navigation by ice on the 
rivers and harbors, which enhances the 
price of fuel, make the adoption of tur- 
bines for the development of electrical 
power almost universal. It may be useful 
to know, in connection with this matter, 
that the ‘“Helsingfors Elektriska Belys- 
nings Aktiebolag,’ of Helsingfors, is ac- 
tively engaged in the importation of all 
kinds of electrical appliances. , 

The city of Tammersfors promises to 
be one of the most interesting from the 
point of view of the American machine 
manufacturer. It is already the most 
flourishing industrial center of Finland. 
Its pulp and paper mills, its textile fac- 
tories, its lumber yards have sprung up 
and developed in a way which bids fair 
to insure a most prosperous future. To 
these factories and shops our machinery 
manufacturers can safely look for profit- 
able orders, provided the trade will only 
be canvassed in an adequate way. It may 
be urged that British competition in regard 
to textile machinery cannot profitably be 
surmounted, but the same might have been 
said with still greater force of German 
and Swiss efforts, the results of which 
have already made a successful inroad into 
the British trade. 

(Continued on page 39.) 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Gear Wheels, gear cutting. Grant ; see p. 16. 

Caliper cat.free. E.G. Smith, Columbia, Pa. 

Forming lathes. Mer.Mach.T.Co.,Meriden,Ct. 

Punches &dies. Wal.M.Wks.,Waltham, Mass. 

Rawhide, fibre and hard rubber gears. The 
Arthur Co. (See page 8.) 

Light and fine mach’y to order: models and 
elec. work specialty. KE. O. Chase, Newark, N. J. 

Book “Dies and Diemaking,” $1, post paid. 
J.L.Lucas,Bridgeport,Ct. Send for index sheet. 

Parallel attachments for drawing board or 
table, $1.50. F. G. Hobart, Beloit, Wis. ; cir’Irs. 

Selden Packing for Stuffing box, with or 
without rubber core. Randolph Brandt, 38 
Cortlandt st., New York. 

Wanted—An 8, 10 or 12-foot mill; must be 
in good condition. W. A. Jones Fd’y & M. Co., 
55 So. Jefferson st., Chicago. 

lor Sale—Two geared Ferracute presses, 


62 in. between uprights; little used, and in. 


good condition. Address W. H. Mullins, 
Salem, Ohio. 

Mechanical engineer solicits correspondence 
with capitalists or manufacturing concerns 
who want to build an improved high-speed en- 
gine. Box 110, AMERICAN MACHINIST. 

Yor Sale—Niles half-universal radial; drills 
to center of 90 in. For exchange—28 in. by 
22 ft. Vifield lathe for 32 in. or 36 in. by 12 
ft. or 14 ft. lathe. Wanted—42 in. or 48 in. 
by 12 ft. or 14 7. a. Address Middle- 
town Machine Co., Middletown, Ohio. 

Wanted—Working drawings of an upright 
inverted compound steam engine, cylinders 3 
and 6 in. diameter, stroke 6 in., link motion, 
pressure 150 pounds, or would engage a com- 
petent draftsman to make same; state price. 
Address Box 125, AMERICAN MACHINIST. 

Institutions retiring from business having 
machine tools, brass and wood working ma- 
chinery will find it to their interest to corres- 
pond with us. We purchase complete plants 
or handle them on com. C. C. Wormer Mach. 
Co., 55-59 Woodbridge st., W., Detroit, Mich. 

Wanted—A first-class business man with 
capital, to take charge of a foundry and ma- 
chine —_— now manufacturing special ma- 
chinery ; the above shop is in the hands of a 
receiver; if the right man is found, a com- 
pany can be organized and capital raised by 
people whose influence will keep the factory 
in work at all times. Address Box 126, AMER- 
ICAN MACHINIST, 


Wants. 


Situation and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisement under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be inclosed to unknown corres- 
pondents. 


Situations Wanted. 


Toolmaker, up on experimental work: quick 
and accurate work. Box 121, Amer. MACH. 

Draftsman and bookkeeper, competent to 
take charge, desires change. Box 120, AMER- 
I1CAN MACHINIST. . ; 

Mechanical engineer, experienced, is open 
for engagement ; references. Address Box 111, 
AMERICAN MACHINIST. 

Position as chief draftsman or superinten- 
dent; slide valve and Corliss engines, air 
compressors, etc. Box 119, AMER. MAcH. 

Wanted—fForemanship of iron foundry, by 
foreman, experienced on engine and general 
jobbing work. Address Box 83, Am. MAcH. 

Wanted—By an experienced man, position 
as foreman of tool department; reference. 
“Foreman,” 61 Fairview ave., Plainfield, N. J. 


As superintendent, assistant, master me- 
chanic, chief draftsman, by expert mechani- 
cal engineer, 34; 12 years’ experience; reor- 
ganizing plants a specialty. Box 123, AMER- 
ICAN MACHINIST. 

Position by draftsman and tracer; experi- 
enced in machine design; New York or vicin- 
ity preferred; best reference; open for en- 
gagement after January 10. Address Box 122, 
AMERICAN MACHINIST. 
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Position as foreman in machine depart- 
ment; 15 years’ experience on all kinds of 
screw machine work, the last 7 as foreman 
in machine screw and bicycle plants. Address 
Box 100, AMERICAN MACHINIST. 

Superintendent of a concern manufacturing 
a fine mechanism in connection with a clock 
movement, desires to change ; experienced gun, 
sewing machine, watch and typewriter fac- 
tories; American, 38 years. Box 124, AmMer- 
ICAN MACHINIST. 

Mechanical engineer, with 18 years’ experi- 
ence in heavy transmission machinery, steam 
engines, hydraulic engineering, general ma- 
chinery and structural work, wants position ; 
references. Address ‘Technical Graduate,” 
AMERICAN .MACHINIST. 

Superintendent, of extended experience in 
all departments of design and manufacture of 
high-class machinery, engines, boilers, etc., is 
open for engagement with view to improving 
design and methods and reducing costs. Box 
112, AMERICAN MACHINIST. 

A Massachusetts man, 36, wants position 
as foreman of large shop or tool-room; 15 
years’ experience machine tools, watch fac- 
tory, gun, sewing machines, typewriting and 
setting machines, tools, jigs and fixtures, com- 
pound punches and dies; first-class references. 
Box 97, AMERICAN MACHINIST. 

Toolmaker and machinist of ability and 
long experience will shortly be open for en- 
gagement; expert on labor-saving tools and 
up-to-the-minute methods of doing things; 
good draftsman; accustomed to handling 
men on first-class work so as to get quick re- 
sults at small cost. Box 84, Amer. Macu. 


Help Wanted. 


Wanted—Toolmakers on tools for smal! 
interchangeable work; state age, experience 
and wages expected. Box 114, Amer. MAcu. 

Foreman molder wanted on good machine 
castings in green and dry sand, to compete 
with the market in quality and price. N. B., 
703 Beard Building, New York. 

Wanted—Two or three experienced instru- 
ment makers on experimental work. Address 
A, N. T., AMERICAN MACHINIST, stating wages 
expected. age and experience. 

Foreman machinist, to take charge repair 
shops of steel works; must be experienced 
mechanic with best references. Lukens Iron 
& Steel Co., Coatesville, Pa. (38 miles west of 
Philadelphia). 

Wanted—A first-class, up-to-date machinist, 
a young man; one who has a fair knowledge 
of tool-making; a chance for advancement ; 
must be steady and reliable. Box 115, AMEr- 
ICAN MACHINIST. 

Wanted—As head foreman, a thoroughly 
reliable mechanic who can handle men and 
work to advantage; we build special machin- 
ery and presses of every description. Box 113, 
AMERICAN MACHINIST. 

Draftsman, accustomed to machine-tool 
work, particularly lathes; state age, married 
or single, experience, where obtained, and 
salary expected. Lodge & Shipley Machine 
Tool Co., Cincinnati, Ohio. 

Wanted—Toolmaker for electrical work ; 
position is that of foreman, and applicants 
must be experienced in similar position and 
on the same kind of work. Address Bullock 
Electric Mfg. Co., Cincinnati, Ohio. 

Machinists—A few machinists can secure 
positions in a good shop about one hour's 
ride from New York city; on lathe, vise and 
all-around work. Write, stating experience 
and qualifications to Box 89, AMER. MACH. 

Wanted—By a manufacturing company, 50 
miles from Chicago, six good machinists to 
work on moderately light machinery; steady 
employment and the best wages will be given 
to the right men. Address promptly Western 
Cane Seating Co., Michigan City, Ind. 

Foundry foreman wanted; a competent, ex- 
perienced, reliable man, to take charge ol 
steel-casting foundry in eastern Pennsylvania : 
must be proficient in all details of modern 
foundry practice. Address, giving reference, 
to “Steel Casting,’’ care AMER. MACHINIST. 

Mechanical engineer to fill position of me 
chanical superintendent ; applicant must have 
good knowledge of steam and electricity, also 
general knowledge of iron-working machinery 
and machine design; in replying give experi- 
ence, references, age, nationality and salary. 
Box 118, AMERICAN MACHINIST. 

Wanted—For a machine tool shop in Ohio, 
a competent designing draftsman, foreman for 
tool-making department, foreman for_turret- 
lathe department and operators for Jones & 
Lamson flat turret lathes and Landis unive! 
sal grinding machines; state age, experience 
and wages expected. Box 117, Amer. MAcH. 

Wanted—By a machine manufacturing 
company, 20 miles from New York city, em 
ploying 150 men, a competent person to in 
troduce a system of piece work and economi 
cal methods of manufacturing; only those 
having experience and ability need apply; to 
insure answer state experience, reference and 
salary wanted. Address Box 116, Am. Macu. 
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MECHANICAL ENGINEERS 
AND DRAFTSMEN 


WANTED. 


Capable and Experienced Men should 
become acquainted with us. 


Our business is to secure good positions for first-class 
mechanical, civil and electrical engineers and draftsmen. 

WRITE US, stating your experience briefly, and we 
will send you the necessary papers to be filled out in full. 





The Engineering Agency, 
1605 Monadnock Block, CHICAGO, U.S.A. 


MECHANICAL 
Draftsmen Wanted 


Men familiar with Electrical 
Machinery preferred. 


Write X Y Z, LYNN, MASS. 


PATENT 











secured in the United States and 

ee | countries. Investigations 
as to novelty and vali Litigation conducted in 
the Courts and Patent Office embers of the bar 
of the United States Supeue Court and various 
Circuit Courts. 


BALDWIN, DAVIDSON & WIGHT, 
a5 Grant Pl., Washington, D.C. 141 Broadway, New York. 














There’s a 
Cutting Quality 


in every particle used in the 
mixture from which Vitrified 
Emery and Corundum 
Wheels are made. 

Catalog Sree. 


The Vitrified Wheel Co., 
Westfield, Mass., U.S A. 


SHAPERS 


12 TO 32 IN. STROKE 
MANUFACTURED EXCLUSIVELY. 


SMITH & MILLS, 


CINCINNATI, OHIO, 
U. S. A. 
VVVVVVVVVVVVVVVV VV 
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TRIED THREE, KEPT OURS. 


**We put up the Cross Oil 
Filter 90 days ago against two 
other makes of filters. We have 

iven them a thorough test, and 

ept yours, even though jit is 
higher priced than the others.” — 
Extract from a letter. 


Send for Catalog 16. 


THE BURT MFG. CO., 


255 Main St., 
AKRON, OHIO, U.S.A. 


Largest manufacturers of Oil 
Filters in the world, 





go days’ trial free. 














CLEVELAND GEAR WORKS 


W. R. SAWYER, Lessee. 
86 Seneca Street, 
CLEVELAND, OHIO. 


Gear Wheels and 
Gear 
Cutting 


of all descriptions. 
Get Our Prices. 


Almond Drill 
Chuck. 


”, Sold at all Machinists’ 
Supply Stores. 


T. R. Almond, 
83 & 85 Washington St., 
Brooklyn, N. Y. 


HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BooxseLters 
AND IMPORTERS, 
810 WALNUT ST., PHILADELPHIA. 

Qj’ Our New and Revised Catalog of Practical and Scientific 
Books, 88 pages, 8vo, and our other Catalogs and Circulars, the 
whole covering every branch ot Science applied to the Arts, sent 
free and free of pommee to anyone in any part of the world who 


Get ‘‘ the Boys’’ 
Good Wet Grinder, 


and put the 
grindstone 
on the retired list. Then 
you'll get better work 
and more of it, at a less 
cost, and a vote of 
thanks from ‘‘the boys.”’ 
Of course it will pay 
you to buy the best, so 
you'll get a “ Cady.”’ 


Charles N. Cady, 


CANASTOTA, N. Y. 































MALLEABLE CASTINGS, 


High Tensile Strength. 


BIKE STEEL CASTINGS, 
Will Not Harden in Brazing. 


CARBONIZED BIKE STEEL gg CASTINGS, 


Will Temper Like Tool S: 


This Isn’t the Place 


to get “cheap” work in the patios of 
special tools and fixtures. It IS the 
place to get the very best work that can 


possibly be 
sonable. 


done, at prices that are rea 





ACME MALLEABLE IRON WORKS, - - Buffalo, N. Y. 


GRANT MFG. CO., 2” 2s&Porr ct. 





Improved Modern Wire and Nail Mills 


ALSO, CHAIN FACTORY EQUIPMENT, 


COMPLETE OR 


IN PART. 


WRITE FOR CATALOG AND PRICES. 


The Turner, Vaughn and Taylor Co., 
CUYAHOGA FALLS, 0., U. S. A. 


ABC Code. VAUGHN, CUYAHOGA FALLS. 
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Too much attention cannot be paid to 
the introduction of all classes of machin- 


ery used in lumbering and the allied 
trades. While it must be admitted that 
Swedish manufacturers have gained a 


foothold, chiefly because of the good qual- 
ities of their sawmill machinery, it cannot 
be for one moment contested that the use 
of American substitutes would give final 
results much more satisfactory. 

An element which will greatly facilitate 
the progress of American machine manu 
facturers, when once they have obtained 
an entrance into the Finnish market, is the 
character of honesty and straightforward- 
ness which has been earned by the whole 
mercantile community of Finland. The 
financial condition of the business houses 
is generally sound, and does not call for 
any measures other than those usually 
adopted in a soundly conducted business 
house, nm. i. G 





The Bristol Company, of Waterbury, 
Conn., has devised a new form of record- 
ing pressure gage, the 
entirely cylindrical, making a gage that is 
very neat in appearance. In this gage the 
dial is set slightly eccentric to the case, to 
permit the tracing lever to pass through 
the opening, but the eccentricity is not suf 
ficient to be noticeable or to detract from 
the appearance of the instrument. In 
other respects the gage to the 
regular ones that have preceded it by the 
same makers. 


case of which is 


is similar 





Obituary. 
Ward Hunt Dean, of the Dean Brothers 
Pump Works, Indianapolis, Ind., died in 
that city January 3, 40 years old. He was 


the youngest of five brothers, was born at 
Deansville, N. Y., the 
Rome, N. Y., while he 
Here a foundry 
established, and a 
business was developed. 


family moving to 
a child. 


shop were 


was still 
and machine 
known 


He 


familiar 


widely pump 
learned the 
all the 


details, and 


became with 


managerial 


trade and 


mechanical and 
was superintendent of the works continu 
ously after their removal to Indianapolis, 


in 1870. 





Personal. 
Charles Day (Class of ’99, University of 
Pennsylvania) has been appointed assist 
ant to the superintendent of the Link Belt 


Engineering Company, Philadelphia. 


Henry Souther, formerly engineer of 
tests for the Pope Manufacturing Com 
pany, has opened an office as consulting 
metallurgical engineer at 440 Capitol ave 
nue, Hartford, Conn. He will undertake 


and by 


both physical and chemical tests, 
arrangement with the Pope Manufacturing 
Company has the en and — it 
at his « 


of their laboratory ispose 
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The University of Pennsylvania has just 
received another gift of $250,000 from the 


Houston estate. In addition to this Mr. J. 
Vaughan Merrick has presented to the 
university funds covering the purchase of 
air pump and jet condenser, indicators, 
water power engine, milling machinery, al- 
ternating current volt and ammeters and 
other small apparatus for mechanical and 
electrical engineering laboratory work. 


New Catalogs. 


Standard Tool Company, Cleveland, Ohio, 
has issued a new catalog illustrating and de- 
scribing a very full line of twist drills, ream- 
ers, chucks, milling cutters, ete. The catalog 
is standard size, 6x9 inches. 

We have received catalog of the Putnam 
Machine Company, Fitchburg, Mass. This 

‘contains illustrations and descriptions of a 
very full line of machine tools. The features 
of different machines are given minutely. The 
catalog contains 198 pages. 


Manufacturers. 


A. T. Shoemaker, 32 Broadway, New York, 
has been appointed New York representative 
of Brown & Wales, of Boston. 

The Union Steam Pump Company, of Battle 
Creek, Mich., is adding 6,000 feet to its ma- 
chine shop. New machinery will be added. 








A beet sugar factory is to be located at 
attle Creek, Mich.; capital stock, $500,000. 
M. V. Barker is interested in the enterprise. 


A $100,000 capital stock company has been 
organized at Battle Creek, Mich., to manu- 
facture paper boxes. C. W. Post is at the 
head of the new concern. 


The Northern Ohio Traction Company, Ak- 
ron, Ohio, is adding to its equipment of the 
Akron station one 26 and 50x48 inch and one 
20 and 40x48 inch cross-compound engine. 


Architects Hale & Ballinger have recently 
awarded the contract to John M. Anderson 
for the four-story and basement brick and 
frame addition to the Esterbrook pen manu- 
facturing establishment at Camden, N. J. 

engineer Charles Edgerton, Fidelity Build- 
ing, Philadelphia, Pa., has completed draw- 
ings for the erection of a two-story brick and 
iron addition to the plant of the American 
Product Company, located at the Schuylkill 
river. 

Contractor A. Whitehead will build two 
new spike mills, one story each, and each 
about 77.2 by 153.2 feet, for Davis Bros., on 
Wissahickon avenue, Philadelphia, VPa., be- 
tween Westmoreland street and Queen lane, 
near the Midvale Steel Works. 


A corporation organized at Waterville, Me., 
under the title of the Oakland Electric Com- 
pany, with a capital stock of $10,000, for the 
purpose of furnishing lighting and manufac- 
turing power, has elected H. D. Eaton, presi- 
dent, and George K. Boutelle, treasurer, and 
will at once commence operations. 


James Milholland, of Pittsburgh, Pa., has 
purchased his partner's interest in the engine 
and machine business of J. & J. B. Milholland. 
Mr. Milholland will incorporate all of his in- 
terests and will carry on the business under 
the name of J. & J. B. Milholland Company, 
with a paid-up capital of $150,000. 

Plans have been prepared for two addi- 
tions to the works of the Schlichter Com- 
pany, at Erie and Trenton avenues, Philadel- 
phia, Pa. They are to be brick and iron, 
measuring 61x200 feet and 50x225 feet, re- 
spectively, and will have modern power equip- 
ment, steam, piping and fittings, being three 
stories high. 
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By the Year. 


Carborundum costs most at first— 
costs least by the month, or year. 
Carborundum cuts faster, cuts cleaner—does more work 
and better work than any other abrasive. 
Ask us for proof. 
| The Carborundum Company, 


Woodward & Powell Planer Co. 
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U. Baird Machinery Co., Pittsburgh, Pa. 
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Parke & Lacy Co., San Francisco, Cal. 
The Fairbanks Co., Philadelphia, Pa. 
Pratt & Whitney Co., Chicago, Ill. 
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team- 01 er racti e Economic Results Obtained with Various Methods 
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JOHN WILEY & SONS, 43 and 45 E. 19th St., New York City. 
FULL mtatateytmaes LIGHTNING SCREW PLATE. 


A STOCK WITH EACH DIE. 


Also “‘ Lightning ” and ‘‘ Green River’’ Screw Plates, Dies, Taps, 
Tap Wrenches, Bolt Cutters, Drilling Machines, Punches, 
Presses, etc. 





. . - Send for Catalog... 
Wiley & Russell Mfg. Co.,. GREENFIELD. 


Agents in London, SELIG, SONNENTHAL & CO., 85 Queen Victoria Strec' 




































